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THE  AUTHOR. 


PREFACE. 


The  chief  object  of  the  Author  in  the  following  work 
has  been  to  give  a  detailed  account  of  the  leading 
physical  signs  of  the  chest,  &c.  in  pulmonary  consump- 
tion. It  has  appeared  to  him  that  it  would  be  to  add 
to  the  means  of  the  diagnosis  of  this  important  disease 
to  describe  them  at  greater  length  than  has  yet  been 
done.  Some  of  the  signs  have  been  treated  more 
largely  than  before ;  some  have  been  described,  it  is 
believed,  for  the  first  time  :  as  a  whole,  they  have 
been-  comprehensively  dealt  with:  their  mechanism 
has  been  regarded,  and  the  phenomena  of  physical 
science  have  been  freely  adduced  to  serve  in  their 
illustration. 

The  most  important  signs,  in  a  practical  point  of 
view,  have  been  particularly  regarded  ;  but  no  ascer- 
tained sign  of  pulmonary  consumption  has  been  alto- 
gether omitted,  for  the  Author,  he  believes  justly,  has 
felt  that  the  movements,  and  the  form,  and  the  sounds 
of  the  human  chest  in  disease,  illustrating  and  depend- 
ing upon  physical  laws,  not  less  than  the  movements, 
the  form,  and  sounds  of  other  things  in  nature,  must  be 
full  of  interest  to  the  physician,  —  the  enlightened 
physician  of  these  days,  —  even  when  leading  to  no 
immediate  and  obvious  practical  advantage. 
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PREFACE. 


A  minor,  though  an  important  object,  has  been  to 
give  some  practical  directions  for  the  examination  of 
the  sufferer  from  pulmonary  consumption,  and  to  offer 
a  full  account  of  the  instruments  employed  in  explora- 
tion, and  of  the  principles  of  their  construction,  and  of 
their  mode  of  operation.  In  furtherance  of  this  object, 
various  papers  written  by  the  Author,  and  published 
within  the  last  few  years,  have  been  added  to  the 
work. 

The  Author's  position  of  Physician  to  the  Hospital 
for  Consumption  has  afforded  him  the  most  ample 
means  of  observing  the  signs  he  has  described.  These, 
both  in  a  practical  and  a  scientific  point  of  view,  have 
had  an  absorbing  interest  for  him  ;  and  this,  perchance, 
may  have  on  some  occasions  led  him  to  be  prolix.  The 
concentration  of  thought  which  they  favour,  and  the 
opportunities  which  they  afford  for  investigation,  are 
believed  by  many  to  be  among  the  most  important 
advantages  of  special  hospitals, — centres  for  rehef  and 
study, — which  have  happily  been  accorded  a  secure 
place  amongst  the  most  valued  institutions  of  modern 
times,  and  of  this  progressive  and  labour-dividing  age. 

Much  of  the  materials  upon  which  the  following 
descriptions  are  based,  much  of  the  means  for  testing 
instruments,  and  of  general  observation,  have  been 
found  in  the  hospital  to  which  he  has  the  honour  to 
belong. 

His  colleagues  have  greatly  aided  the  Author.  The 
observation  of  their  practice,  and  the  instruction  which 
has  casually  fallen  from  them,  have  been  a  guide  to 
him.  He  would  thus  gratefully  acknowledge  their  aid ; 
but  at  the  same  time,  he  by  no  means  desires  to  shelter 
himself  from  criticism  for  his  opinions,  for  which  he 
holds  himself  alone  responsible. 


PREFACE. 


ix 


The  Author  has  departed  from  the  established  divi- 
sion of  pulmonary  consumption  into  three  stages.  He 
has  foimd  perforation  or  pneumothorax  so  common  an 
event,  and  it  is  signalized  with  such  strongly-marked 
characteristic  signs,  that  he  has  been  induced  to  make 
this  pathological  condition  a  stage  by  itself, — the  con- 
cluding stage  of  the  disease.  This  arrangement  will 
contribute,  the  Author  believes,  to  the  more  careful 
study  of  this  very  remarkable  condition,  as  well  as  lead 
to  its  more  frequent  discovery. 

The  subject  of  thoracic  acoustics  has  obtained  much 
consideration  in  this  work,  because  this  branch  of 
knowledge  proves  an  easy  key  to  the  physical  condition 
of  the  interior  of  the  chest. 

The  differential  stethoscope,  and  its  remarkable 
auditory  revelations,  have  been  largely  dealt  with, 
because  they  certainly  aid  materially  in  diagnosis. 

The  plural  number  has  been  employed  when  general 
statements  have  been  made,  in  which  the  reader  might 
be  supposed  ready  to  concur.  But  when  facts  have 
been  detailed,  resting  on  the  Author's  individual  autho- 
rity, the  singular  number  has  been  preferred. 
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PART  I. 


CHAPTER  I. 

Symptomatic  and  Physical  Evidence  compared.  — Disorder  of  Organs  denoted 
by  disordered  Functions.  — Products  of  the  Lungs  not  known  to  be  altered 
in  Disease. — Disorder  of  minor  Functions. — Physical  Properties  of  Organs 
aid  in  Diagnosis. — The  acoustic  Properties  of  Lung. — Form  and  Movements 
of  the  Chest. 

If  the  question  were  proposed  to  me,  whether,  in  the  case  of 
a  patient  supposed  to  suffer  from  pulmonary  consumption,  I 
would  be  disposed  to  regard  as  the  more  decisive  of  the 
question,  evidence  afforded  by  symptoms,  or  that  given  by 
the  physical  signs  ascertained  by  the  examination  of  his 
chest,  I  would  reply,  that  I  should  much  prefer  the  physical 
signs  as  the  grounds  upon  which  to  form  my  judgment. 
The  symptoms  of  pulmonary  consumption  are  much  more 
the  symptoms  of  other  diseases,  than  the  physical  signs  of 
pulmonary  consumption  are  those  of  other  maladies.  The 
abort  cough,  the  frothy  scanty  sputum,  the  slight  shortness 
and  quickness  of  breath,  the  quickened  pulse,  the  debility 
and  languor,  and  the  loss  of  weight,  which  are  the  symp- 
toms of  pulmonary  consumption  in  its  first  stage,  are  not 
uncorrirnonly  the  symptoms  of  other  diseases,  such  as  bron- 
chitis, bronchial  or  tracheal  or  laryngeal  irritation,  depend- 
ent upon,  or  connected  with  gastric,  hepatic,  or  even  uterine 
irritation,  and  general  decline  of  health.    On  the  other  hand, 
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the  dullness,  or  flatness,  or  shortness  of  the  percussion  note  ; 
its  loss  of  symmetry,  so  to  speak;  the  harsh  or  quasi-tubular 
inspiration,  perhaps  divided,  with  its  dry  crack  and  click 
under  the  clavicles  ;  the  coarse  prolonged  expiration,  with  or 
without  its  fine  crumpling  bruit;  the  defective  elevation  or 
expansion  of  the  upper  and  front  part  of  the  thoracic  cone, 
on  both  sides,  or  what  is  stronger,  on  one  side ;  the  strong 
vocal  resonance  and  fremitus  deprived  of  its  relative  propor- 
tion of  one  degree  more  on  the  right  than  on  the  left  side ; 
and  the  systolic  bruit  of  the  pulmonary  and  subclavian  ar- 
teries, at  the  same  time  that  other  parts  of  the  chest  evince 
the  usual  characteristics  of  healthy  vesicular  breathing,  and 
the  heart  is  free  from  morbid  sounds,  —  are  seldom  present 
without  tubercular  deposit  in  the  lung. 

The  symptoms  of  pulmonary  consumption  are  more  vari- 
able in  their  accession,  than  the  physical  signs  ;  some,  or  even 
many  of  them  may  be  nearly  or  altogether  absent,  during  the 
whole  course  of  the  disease.    They  may  escape  the  attention 
of  the  patient,  or  from  motives  of  interest,  or  from  self-decep- 
tion, he  may  deny  their  presence.    Though  once  experienced, 
they  may  absent  themselves,  and  leave  no  trace  behind.  It 
is  different  with  physical  signs;  they  are  very  regular  in  the 
order  of  their  succession ;  they  are  generally  all  found  to  lend 
confirmation  and  strength  to  each  other;  they  cannot  be 
denied  by  the  patient,  and  they  are  little  liable  to  vanish,  or 
if  they  do  disappear,  they  are  succeeded  by  other  signs  well 
known  to  be  their  successors,  and  still  more  demonstrative  oi 
the  nature  of  the  disease.    The  worst  symptoms  of  advanced 
phthisis  often  present  themselves  unpreceded  by  scarcely  a 
symptom  which  has  attracted  notice ;  but  we  know  of  no 
cases  of  this  disease  marked  by  advanced  signs  unpreceded  by 
the  preliminary  ones  just  noted. 

If  such  be  the  comparative  value  of  the  symptoms  and  the 
physical  signs  of  phthisis  in  its  first  stage,  what  shall  we  not 
say  of  the  greater  value  of  the  signs  in  the  latter  stages  of 
the  disease  ?  The  cough,  emaciation,  sweatmgs,  and  quick 
respiration,  the  hemoptysis  of  advanced  phthisis,  are  simply 
as  suspicions  to  the  modern  physician,  compared  with  the 
moist  crepitation,  the  dull  percussion,  the  gargling,  the  cavern- 
ous respiration  and  cavernous  voice,  which  are  as  so  many 
certain  proofs.  When  the  wasted,  coughing,  pantmg  patient  is 
seen  by  the  physician,  he  desires  at  once  to  examine  the  chest 
before  deciding  upon  the  nature  of  the  disease.  He  la  tar 
more  desirous  to  learn  the  physical  signs  in  such  a  case  than 
he  would  be  in  another  case  to  acquire  the  symptoms,  when 
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he  has  already  learned  that  the  physical  signs  above  noted  are 
present.  When  the  physical  signs  are  manifested  to  his 
senses,  the  symptoms,  so  far  as  the  nature  of  the  case  is  con- 
cerned, are  now  of  little  value,  however  truly  important  they 
may  be  in  respect  of  the  relief  of  the  patient. 

1  et  it  must  be  .admitted,  that  in  a  large  number  of  cases 
of  phthisis,  at  an  early  period  of  the  first  stage,  there  is  much 
reason  to  confess  that  physical  signs  are  little  developed. 
Numerous  examples  of  phthisis,  at  an  early  part  of  the  first 
stage,  present  themselves  without  our  being  able  to  detect  phy- 
sical evidence  that  can  be  held  to  be  decisive.  Even  in  examples 
of  the  disease  of  some  months'  standing,  occurring  in  my  own 
practice,  physical  signs  have  been  so  ill-marked  as  to  have  justi- 
fied suspended  judgment,  and  it  has  been  only  by  means  of 
subsequent  evidence,  that  a  decided  conviction  could  be  arrived 
at,  that  the  disease  was  all  along  pulmonary  consumption. 
It  is  at  the  early  part  of  the  first  stage  chiefly,  that  the  de- 
fective development  of  physical  signs  is  thus  found  to  render 
diagnosis  difficult. 

When  an  injury  has  been  inflicted  upon  an  organ,  when 
its  action  has  been  disordered,  or  when  in  the  simplest  in- 
animate machine  a  disturbing  force  or  injury  is  in  operation, 
the  fact  is  revealed,  or  tends  to  be,  by  some  disorder  in  the' 
office  discharged  by  the  organ  or  the  machine.  The  dis- 
ordered action  in  either  case  may  be  great,  and  easily  recog- 
nised, or  it  may  be  so  very  slight  as  to  prove  difficult  of 
appreciation  to  our  senses.  If  the  suffering  organ  be  an 
internal  one,  and  the  extent  of  the  disordered  action  be 
small,  to  the  ordinary  inquirer  the  indications  of  suffering  in 
the  affected  organ  may  be  with  difficulty  observed,  or  may 
be  altogether  unappreciated;  and  this  may  be  the  case 
although  the  general  health  is  manifestly  declining. 

In  the  case  of  secreting  organs,  if  a  disturbing  cause  be  in 
operation,  we  naturally  look  for  some  departure  in  the  secre- 
tion from  its  normal  state.  This  departure  may  be  one  of 
quantify,  or  it  may  be  one  of  quality.  In  disordered  con- 
ditions of  the  liver  and  kidney,  we  find  disordered  states  of 
the  bile  and  urine.  In  diseased  states  of  muscles  and  of 
their  motor  nerves,  their  conditions  are  revealed  by  excess, 
irregularity,  partial  or  total  loss  of  motion,  and  other  events 
relating  to  the  functions  of  the  parts.  If  however  we  en- 
deavour to  apply  to  incipient  tubercular  disease  of  the  lun^s 
this  method  of  inquiry,  i.  e.  if  we  seek  to  discover  some 
alteration  in  the  ultimate  function  of  the  organ,  we  alto- 
gether fail,  not  perhaps  because  the  inquiry  is  absolutely 
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hopeless,  but  because,  with  our  present  means  of  investigation, 
we  cannot  discover  any  difference  in  the  ultimate  function 
of  the  parts,  viz.  the  elimination  of  carbonic  acid  gas  and 
watery  vapour.  These  are  comparatively  simple  products  ; 
their  chemical  composition  cannot  vary,  then  chemical  and 
mechanical  properties  cannot  alter.  The  amount  of  these 
products  may  be  varied  by  disease,  but  as  the  amount  is  liable 
to  vary  at  all  times,  and  under  ceaseless  influences,  not  morbid 
only,  any  evidence  of  this  kind  is  of  comparatively  little 
value.  Besides,  deficient  amount  due  to  one  portion  ot 
the  organ,  may  be  compensated  for  by  excess  due  to  an- 

0tItrir[ust  possible  that  other  products,  due  to  the  action 
of  the  lungs,  and  appertaining  to  what  may  be  called  then- 
ultimate  functions,  may  exist,  may  yet  be  revealed,  and  may 
offer  such  modifications  as  to  disclose  the  presence  of  disease  ; 
but  this  consideration  belongs  rather  to  the  possible  or  pro- 
bable medicine  of  a  future  day,  than  to  the  actual  science  of 

the  present  hour.  .  .,  1 

-  Abnormal  constituents  in  the  expired  air  may  possibly 
some  day  serve  to  reveal  pulmonary  diseases,  m  the  same 
manner  as  abnormal  constituents  of  the  urme  serve  m  fact  at 
the  present  time  to  denote  and  prove  the  existence  of  disease  of 
the  kidney.    At  present  no  such  kind  of  evidence  is  available 
n  respec/of  the  lungs.    When  the  examination  of  the .proper 
or  ultimate  function  of  an  organ  fails  to  declare  the  pre- 
sence of  disease,  we  are  wont  to  continue  the  inquiry  by 
searchinglnto  what  may  be  called  the  lesser  functions  of  the 
part  viz?  those  which  are  subservient  to  the  ultimate  func- 
tion- such,  for  instance,  as  the  peristaltic  motion  of  the  stomach 
and  Wis  in  digestion,  and  in  the  conveyance  of  the  residue 
of  the  food.    This  motion  may  be  defective  it  may  be  exces- 
sive   or  it  may  be  reversed.    Instead  of  being  painless,  it 
may  become  painful.    Such  an  inquiry  m  the  case  of  disease 

its  size,  its  consistence,  the  character  of  its  surface,  and  its 
behaWr  under  physical  forces,  are  brought  into  requisition 
mtheTearch  for  disease,  and  this  mode  of  < -ammatio, i  pro* s 
of  pre-eminent  utility  in  the  presence  of  disease  of  the  pul 
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offices  proves  a  source  of  abundant  evidence  of  the  presence 
or  absence  of  disease.    The  penetration  of  air  into  and  out 
of  the  lungs,  is  a  necessary  condition  to  the  ultimate  dis- 
charge of  the  duties  of  the  lung,  and  this  penetration  is 
marked  by  a  certain  sound  occupying  in  health  a  pretty 
clearly  defined  portion  of  time.    The  same  thing  holds  with 
the  forcing  of  the  air  from  the  lung.    A  lung  duly  permeated 
with  air  permits  the  expansion  and  elevation  of  the  ribs  and 
sternum,  and  in  a  certain  period  of  time ;  and  a  lung  duly 
freed  from  air,  during  expiration,  permits  of  a  falling  and 
contracting  of  the  chest,  and  also  in  a  certain  time.  When 
these  minor  functions  are  impeded,  the  changes  in  the  sounds, 
movements,  and  shape  of  the  chest  are  modified,  and  a  ten- 
dency to  this  modification  must  exist  from  the  very  earliest 
period  of  the  organic  change.    A  lung  permeated  with  air, 
affords  to  its  enclosing  case,  the  bony  thorax,  a  resonant  note 
on  percussion,  which  is  constantly  tending  to  a  flatness  and 
shortness  in  duration,  a  dullness  as  the  contained  air  is 
diminished  by  organic  changes.    The  property  of  conveying 
sound  is  affected  by  organic  alteration. 

The  property  of  weight,  too,  is  altered  by  the  deposition  of 
tubercular  products  in  the  lung,  and  at  an  early  period  of 
the  disease  ;  but  no  means  are  yet  within  our  reach,  by  which 
we  can,  during  life,  determine  the  weight  of  the  chest  or 
lung,  separate  from  other  parts  of  the  body.  This  incident  of 
increased  weight  in  tubercular  disease  of  the  lung,  from  the 
internal  position  of  the  organ,  is  of  little  avail  in  coming  to 
a  decision  in  diagnosis. 

The  movements  of  the  lungs  and  heart  are  accompanied 
by  certain  sounds,  and  these  are  greatly  modified  by  the 
various  physical  conditions  of  the  parts.  They  are  also 
greatly  modified  with  the  varying  condition  of  the  parts 
through  which  they  travel  to  the  thoracic  walls.  The  know- 
ledge of  these  modifications  of  sound  enable  us  to  infer  the 
physical  condition  of  the  contents  of  the  chest.  This  is  the 
foundation  of  the  art  of  auscultation,  which  has  imparted  an 
extraordinary  exactitude  to  the  diagnosis  of  diseases  of  the 
Jungs.  The  form  and. movements  of  the  walls  of  the  chest 
are  greatly  affected  by  the  size,  shape,  and  even  consistence 
of  the  contents  of  this  cavity,  and  lend  a  most  material  aid 
in  diagnosis.  Certain  deviations  in  the  form  and  movements 
of  the  chest,  it  will  be  found,  attend  certain  diseased  con- 
ditions with  such  remarkable  regularity  and  exclusiveness 
that  it  frequently  happens  the  latter  may  be  inferred  from 
the  presence  of  the  former. 
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CHAP.  II. 

FIRST  STAGE:  AUSCULTATION. 

Vesicular  Respiration.-Harsh  inspiration  Sounds:  Aid  from  Differential  Ste- 
thoscope -Deficient  Duration  of  harsh  Sounds:  Aid  from  Differential  Stetho- 
SC0TC  —Harsh  Sounds  occasionally  associated  with  moist  Crepitation,  &c 
-Simulation  of  harsh  phthisical  Respiration.  -  Natural  Harshness  on  left 
Side. -Mechanism  of  harsh  Soundsi  -  Associated  moist  and  humid  Crepi- 
tation, and  their  Mechanism. 

The  very  first  thoracic  physical  signs  which  are  made  sensible 
to  us  in  the  first  stage  of  phthisis,  that  of  crude  tubercle  free 
from  softening  and  cavities,  certainly  relate  to  the  vesicular 
respiration.  The  alteration  in  the  percussion  note,  and  in 
the  visible  movements  of  the  thorax,  occurs,  there  is  reason  to 
believe,  in  most  cases  at  least,  long  after.  Were  all  cases 
carefully  examined  at  the  very  commencement,  this  order 
would  doubtless  hold  without  exception. 

The  alterations  affecting  the  vesicular  murmur  relate  first 
to  itself,  and  secondly  to  its  duration,  absolute  and  compara- 
tive in  respect  of  the  expiration,  and  also  to  its  continuity 

and  equality.  ,  .    ,  , 

The  alteration  in  the  sound  itself  is  a  certain  harshness 
and  increased  loudness.    This  is  almost  invariably  present  at 
the  very  first  deposition  of  tubercle.    At  first  it  is  attended 
with  little  or  no  deficiency,  but  after  a  time,  as  the  deposit 
proceeds,  a  certain  deficiency  is  recognised.    This  harshness 
is  heard,  of  course,  at  the  usual  preferential  seats  of  tubercle 
the  apex  of  one  or  other  lung,  and  is  best  heard  above  and 
below  the  clavicle  near  its  humeral  extremity.    It  is  heard 
about  as  frequently  on  one  side  of  the  chest  as  upon  the 
other,  according  to  my  tolerably  well  analysed  experience. 
The  harshness  varies  of  course  in  different  cases  in  character, 
but  it  is  not  inaptly  described  as  approaching  a  fine  sawing 
bruit,  compared  with  the  fine  full  gentle  rustle  of  healthy 
vesicular  respiration.    It  is  recognised  and  made  very  mani- 
fest by  cleverly  moving  the  wooden  stethoscope  from  the 
seat  of  harsh  respiration  to  a  healthy  part,  taking  care  to 
listen  at  both  parts  under  the  same  condition  as  far  as  that 
is  possible,  in  respect  of  the  patient,  of  the  stethoscope 
4d  the  auscultator's  ear.     It  is,  however,  far  better  dealt 
"th,  ^th  my  differential  stethoscope.    With  the  two  sound 
See  vers  applied  respectively  to  the  suspected  part  and  te  a 
healthy  part,  which  may  be  either  upon  the  same  side,  but 
lower  down,  or  upon  the"  opposite  side.    The  harshness  may 
be  readily  made  out  by  quickly  succeeding  observations. 
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These  succeeding  observations  are  thus  very  accurately 
taken,  for  the  conditions  in  respect  of  them  may  be  readily 
made  exactly  alike.  Precisely  corresponding  parts  of  the 
two  sides  may  be  selected ;  no  effort  is  made  by  the  patient 
to  change  his  position,  the  application  of  the  instrument  is 
so  easy  and  painless  that  he  never  winces,  and  the  auscul- 
tator's  hand  or  ear  may  be  kept  entirely  motionless. 

As  the  deposition  of  tubercle  progresses  the  harshness 
increases,  and  if  the  differential  stethoscope  be  employed 
with  one  sound-receiver  over  the  diseased  part,  and  the  other 
over  a  healthy  part  with  normal  soft  respiration  simul- 
taneously, this  latter  sound  is  lost,  or  tends  to  be  lost,  and 
the  only  sound  heard  is  that  of  coarse  harsh  respiration 
communicated  to  the  ear  connected  with  the  diseased  part. 
The  difference  is  thus  very  effectively  made  out,  and  in  such 
a  satisfactory  manner  as  is  not  to  be  procured  by  the  ordinary 
stethoscope.    For  this  result  a  decided  loudness  must  exist. 

Diagram  representing  harsh  respiration  sounds  on  one  side  of  the  chest,  and 
silence  on  the  other  and  healthy  side  ;  the  differential  stethoscope  being  simul- 
taneously employed.  The  black  circle  represents  heard  sound,  the  dotted  one 
denotes  sensorial  silence. 


Unhealthy  side, 
« ith  loud  harsh  respiration  sounds  : 
Heard. 


Healthy  side, 
With  gentle  respiration  sounds  : 
Not  heard. 


The  harsh  sound  of  tuberculatinglungsoon  becomes  deficient, 
1  believe  harsh  deficient  sounds  commence  at  the  same  moment 
as  the  murmur  of  healthy  lung,  but  they  cease  before  the 
fatter  terminates.  This  loss  of  synchronosity  in  the  cessation 
ol  the  sounds  of  two  parts  is  in  some  cases  with  only  moderate 
harshness  made  out  by  the  differential  stethoscope,  for  this  in- 
strument enables  us  virtually  to  place  our  two  ears  where  we 
list,  and  to  compare  the  beginning  and  the  termination  of  the 
,oimds  in  different  places  with  perfect  accuracy,— an  advantage 
which  is  not  secured  by  any  other  means.  The  healthy 
vesicular  respiration  sound  of  one  part  is  heard  to  continue 
through  one  ear  when  the  harsh  respiration  sound  of  another 
part  has  ceased  to  be  heard  through  the  other  ear.  The 
deficiency  m  some  cases  becomes  marked  when,  in  addition 
to  this  sign,  an  opposite  one  of  excess  of  a  compensatory 
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character  is  established  in  a  healthy  part,  as  when  we  have 
puerile  breathing.  _ 

Harsh  defective  respiration  sounds  m  phthisis  are  gene- 
rally observed  alone  in  the  commencement  of  the  disease. 
In  acute  cases,  as  those  occurring  in  the  course  of  exanthe- 
matous  maladies,  they  are  frequently  attended  with  another 
sign,  and  this  is  moist  crepitation  of  the  second  degree  ot 
fineness.  In  such  cases  both  the  harshness  and  the  moist 
crepitation  are  heard  almost  invariably  throughout  the  entire 
chest.  In  chronic  examples  of  phthisis,  a  dry  click  or  crackle 
is  occasionally  associated  with  harsh  respiration.  _ 

The  harsh  respiration  of  phthisis  may  be  simulated  by, 
and  is  sometimes  mistaken  for,  the  harsh  respiration  of  other 
conditions.    The  respiration  of  nervous  females  is  wont  to 
become  harsh,  but  this  condition  is,  for  the  most  part 
general  over  the  chest;  a  degree  of  nervous  excitement  may 
be  observed  in  the  expression;  and  this  form  of  harshness 
becomes  reduced  as  the  patient  and  the^ breathing  -1m  dowm 
The  respiration  of  such  females  is  seldom  deficient,  but,  on 
the  contrary,  is  generally  full  and  protracted. 
sating  respiration  of  healthy  lung  is  occasionally  harsh,  but 
it  is  full  and  protracted.    I  have  found  vesicular  respiration 
at  the  apices,Pand  the  mammary  regions  to  be  harsh ^ 
the  diseise  has  been  confined  to  solidification  o the  base 
hnt  the  clear  percussion  of  the  vesicular  parts,  and  the  dull 
^gJ^ZZl****  aspiration,  with  rake  and  rWms, 
have  served  to  determine  the  true  nature  of  the  haishness. 
The  r   plration  sound  at  the  base  occasionally  becomes  harsh 
and   loud   when  that  part  is  compensating  the  reduced 
respiration  of  the  consolidated  or  excavated  apex. 
TSg  the  true  value  of  rather  harsh  and  loud 
resp^tion  t  one  side  of  the  chest,  as 

the  following  facts  are  to  be  borne  in  mind.  The  vesicular 
when  there  has  been  no  disease  whatever  of  eithei  lung. 


HARSH  RESPIRATION. 


9 


it  to  be  dependent  upon  the  greater  degree  of  angularity 
and  curving  of  the  bronchial  tubes  at  the  left  apex,  and  to 
some  impediment  offered  by  the  presence  of  the  heart  on 
that  side. 

The  mechanism  of  the  harshness  of  respiration  in  the 
early  stage  of  phthisis  is  due  to  the  increased  resistance 
which  the  air,  drawn  into  the  larger  bronchial  tubes  by  the 
expanding  cavity  of  the  chest,  has  to  overcome  in  the 
terminal  bronchi  in  passing  into  the  ultimate  vesicles,  through 
the  presence  of  surrounding  tubercles,  and  to  the  resistance 
offered  to  the  expansion  of  the  cells  themselves  partially 
filled,  as  many  of  them  are,  with  tubercle  corpuscles  and  by 
the  presence  of  surrounding  vesicles  laden  with  that  material 
The  friction  of  air  passing  along  a  fine  tubule,  pressed  upon 
by  tuberculated  vesicles  and  agglomerated  tubercles  is 
greater  than  in  the  case  of  a  tubule  surrounded  by  soft  light 
aerated  vesicles.  The  vesicles  themselves,  laden  or  partially 
laden  with  tubercles,  will  dilate  with  more  resistance  than 
free  vesicles,  and  more  noise  will  be  produced;  for  resistance 
to  motion,  to  a  certain  extent,  increases  sound.  Even 
healthy  vesicles  will  expand  with  more  noise  when  sur- 
rounded by  lung  rendered  even  slightly  more  dense  by  the 
presence  of  tubercle  corpuscles,  for  the  resistance  will  be 
mcreased. 

Harshness  of  respiration  sound  is  due  likewise  to  the 
greater  velocity  which  marks  the  passage  of  a  given  quantity 
of  air  m  a  narrowed  tube.  The  deficiency  in  amount  and 
duration  of  respiration  is  to  be  attributed  to  the  smaller 
amount  of  vesicular  structure  that  can  be  inflated  The 
reason  of  the  respiration  being  of  shorter  duration  appears 
to  be  this :  the  process  of  expansion  of  the  cells  is  early  con- 
cluded, being  comparatively  slight  in  amount.  The  re- 
sistance to  the  act,  though  sufficient  to  produce  a  harsh 
quality  of  sound,  is  as  nothing  as  yet  in  the  presence  of  X 
inspirating  forces,  and  totally  unable  to  protract  the  vesicular^ 
dilatation  that  is  at  all  possible.  The  chief  impediment  to 
inspiration,  in  the  case  of  harsh  deficient  sound,  oceius  at 
the  termmation  of  the  act.  It  is  rather  a  sudden  absolute 
stop  which  occurs  to  the  entire  act,  and  not  a  pause  teW 
place  during  the  progress  of  the  act,  to  be  overcome  by  in- 
ereasing  force,  as  m  the  expiration  of  phthisis,  which  may 
be  and  generally  is,  long.  In  inspiration,  the  air  is  abso- 
hrtely  stopped,  can  proceed  no  further,  and  therefore  the 
bnut  too  is  early  suspended,  the  air  not  being  capable  of 
passing  beyond  the  source  of  the  impediment.    fn  ^ion 
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on  the  other  hand,  the  impediment  is  experienced  in  the  course 
of  the  discharge,  and  the  air  may  yet,  after  the  temporary 
obstacle  is  overcome,  by  the  accumulating  force  of  the  contract- 
ing and  yet  elastic  lung,  and  the  collapsing  walls  of  the  chest, 
pass  on,  and  be  discharged  by  the  trachea  and  glottis;  the 
sounds  of  the  expiration  of  air  being  continued  during  the 
whole  movements.  In  divided  and  "  wavy  n  inspiration,  the 
impediments  operate  to  produce  a  pause  or  abatement  during 
the  course  of  the  sound. 

The  mechanism  of  the  click,  or  clack,  or  dry  crackle,  is 
this  :  the  fine  bronchus  or  tubule  being  pressed  upon  by  the 
superincumbent  tubercle,  the  opposite  sides  come  in  contact ; 
these  sides  adhere  the  more  readily  that  they  are^  covered 
with  a  more  than  usually  adhesive  mucous  secretion;  the 
advancing  column  of  air  drawn  along  by  the  increasing 
expansion  of  the  chest,  after  perhaps  a  temporary  but  almost 
unappreciable  check,  breaks  asunder  the  connected  sides  of 
the  tube,  the  connecting  mucus  drawn  out  into  a  quasi 
membrane,  suddenly  ruptures,  the  ruptured  sides  suddenly 
recoil,  the  air  passes,  and  the  sides  of  the  tubules  separate ; 
the  result  is,  that  a  quick  sudden  motion  is  produced  by  the 
air  overcoming  an  obstacle,  and  a  noise  is  caused,  which  we 
designate  or  describe  as  a  click,  or  clack,  crack,  or  crackle. 
This  noise  may  be  imitated  by  placing  the  lips  wetted  with 
saliva  together,  and  suddenly  separating  them. 

The  humid  or  moist  crackle,  which  occasionally  accom- 
panies harsh  respiration,  is  produced  by  the  breaking  or 
rupture  of  small  bubbles  of  air,  composed  of  particles  of  air 
involved  in  walls  of  liquid  secretion  in  the  bronchial  tubules, 
or  by  the  passage  of  air  through  thin  secretion  in  the  same 
parts  But  of  moist  crepitations  and  other  allied  bruits,  we 
have  to  speak  at  greater  length  at  a  more  advanced  part  of 
this  work,  when  the  less  early  stages  of  consumption  are 
brought  under  notice. 


FEEBLE  KESriKATION. 


11 


CHAP.  III. 

first  stage  :  auscultation — continued. 

Feeble  deficient  inspiration  Sound.  —  Diagnosis  and  Aid  from  Differential 
Stethoscope. — Healthy  respiration  Sound  may,  by  comparison  with  un- 
healthy harsh  Sounds,  appear  unhealthy. 

The  vesicular  inspiration  instead  of  being  harsh,  not  in- 
frequently is  feeble  and  little  audible  in  the  first  stage  of 
phthisis.    The  feeble  respiration  sound,  of  which  I  now  treat 
appears  to  me,  though  feeble,  to  partake  less  of  the  fine 
divided  character  proper  to  vesicular  respiration  than  the 
harsh  breathing  sound  of  which  I  have  just  written.    It  has, 
according  to  my  experience,  occurred  at  a  later  stage  than 
harsh  respiration  sound,  or  when  the  deposit  of  tubercles  has 
been  more  general  in  a  part  —  and  more  annihilating,  so  to 
speak,  of  vesicular  movement.    It  is  more  a  negative  than  a 
positive  alteration  of  healthy  breathing  sound.    It  is  fre- 
quently more  remarkable  for  the  absence  of  the  finely  divided 
rustling   healthy  respiration  bruit,  than  for  any  positive 
quality,  to  which  it  is  easy  to  give  a  name.    The  term  inde- 
terminate, which  Skoda  so  frequently  employs,  is  often  hap- 
pily applicable  to  the  defective  or  feeble  breathing  of  phthisis. 
Feeble  defective  inspiration  sound  of  phthisis  is  so  marked 
in  some  cases,  as  to  make  itself  known  as  such  by  the  appli- 
cation of  the  wooden  stethoscope  to  the  diseased  part  only. 
It  is  however  generally  made  most  manifest  to  the  mind  by 
comparative  examination  with  other  parts.  But  the  differential 
stethoscope,  in  cases  of  considerable  deficiency,  used  simul- 
taneously, affords  the  best  evidence.    Inspiration  sound  is 
audible  at  healthy  parts,  and  inaudible  at  the  diseased  point. 
The  reverse  of  what  occurs  in  the  cases  of  harsh  respiration. 
It  is  liable  to  be  mistaken  for  the  natural  respiration  sound 
of  some  persons  advanced  in  life,  which  is  scarcely  audible, 
in  persons  of  calm  temperament,  of  slow  circulation  and  respi- 
ration, and  who  are  rather  corpulent.    In  these  persons,  how- 
'ever,  attentive  listening  will  detect  an  inspiratory  bruit, 
normal  in  length,  although  ill  pronounced  in  pitch  and 
intensity.    This  character  of  respiration  sound  is  general 
over  both  sides  of  the  chest,  which  is  not  the  case  in  the 
feeble  respiration  of  phthisis.    The  differential  stethoscope 
will,  under  such  circumstances,  prove  of  great  utility.  The 
feeble  inspiration  sound  of  the  first  stage  of  phthisis,  may  be 
mistaken  for  the  very  deficient  inspiration  sound  of  dry  old 
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cavities.    I  believe  this  to  be  a  rather  common  error.  The 
respiration  of  many  cavities  which  are  dry,  of  no  great  size, 
which  have  free  bronchial  communication,  both  intra  and 
extra,  with  little  or  no  mucus  at  the  openings  of  the  bronchi, 
to  produce  bubbling  or  clicking,  free  from  distinct  cavernous 
pectoriloquy,  approaches  the  character  of  feeble  vesicular 
respiration.    The  noise  is  that  simply  of  air  passing  along  a 
tube,  or  in  a  space  free  from  the  somewhat  divided,  opposed, 
or  rustling  character  of  vesicular  respiration.    The  approach 
to  feeble  ill-formed  vesicular  respiration  sound  is  such,  that 
it  may  be,  and  often  is,  confounded  even  by  practical  stetho- 
scopists  with  the  feeble  condition  of  breathing  in  the  first 
stage.    The  differential  stethoscope  under  these  circumstances 
proves  of  some  value.    Both  sound  collectors  being  applied, 
one  on  the  sound  side,  and  the  other  on  the  feeble  side,  the 
result  is  such  as  to  convince  the  hearer  that  very  different 
conditions  of  lung  are  present  at  the  two  parts.    If  the  feeble 
inspiration  sound  be  proceeding  from  a  dry  cavity,  the  con- 
trast is  very  great,  when  the  two  parts  are  listened  to  in 
succession ;  such  as  is  scarcely  ever  obtained  in  the  case  of 
healthy  lung,  contrasted   with  phthisical  lung  in  its  first 
stage  of  degeneration.    If  the  two  cup  collectors  be  simul- 
taneously employed,  the  ear  which  is  connected  with  the  sound 
lung  is  the  only  one  which,  to  the  mind,  seems  to  receive 
any  sonorous  impression,  which  is  hardly  the  case  when  the 
two  ears  are  listening,  one  to  a  healthy  lung  and  the  other  to 
a  lung  the  seat  of  tubercle  in  its  crude  or  nascent  state,  and 
Avhile^yet  in  very  moderate  amount.    The  absence  of  hearing 
through  the  ear  connected  with  the  diseased  side,  always  indi- 
cates some  very  considerable  amount  of  deposit,  or  some  form 
of  very  serious  or  advanced  disease.    When,  silence  is  not 
due  to  a  large  amount  of  crude  tubercle,  it  is  generally  an 
old  dry  vomica  that  is  present,  but  total  hepatisation  will 
produce  the  same  result,  but  this  hepatisation  of  the  apex 
is  extremely  rare.    Deficiency  of  inspiration  sound,  produc- 
tive of  the  same  result,  may  be  induced  by  pressure  on  the 
chief  bronchi,  by  tumours  originating  in  the  mediastinum  or 
root  of  the  lung,  by  aneurism  of  the  aorta,  and  by  complete 
fillino-  of  the  pleural  cavity  of  one  side  by  effusion ;  but  in 
these  comparatively  rare  cases,  the  proper  signs  of  these  dis- 
eases respectively  will  declare  the  nature  of  the  malady.  I 
have  in  a  few  cases  seen  cancer  of  the  lung  produce  such 
an  amount  of  feebleness  of  respiration  as  to  cause  respi- 
ration sound  to  be  obliterated,  so  to  speak,  when  the  sound 
collectors  of  the  differential  stethoscope  have  been  employed 


FEEBLE  BESPIBATIOX. 


13 


simultaneously  upon  the  diseased  and  healthy  parts.  In 
these  cases  too,  a  stridulous  pipe  sound  served  to  denote  great 
pressure. 

The  depression  of  the  ribs,  and  the  inward  dragging  of  the 
intercostal  soft  parts,  the  presence  of  cavernous  pectoriloquy, 
and  the  long  duration  of  the  disease,  will  generally  suffice, 
moreover,  to  indicate  that  the  feeble  inspiration  sound  is 
that  of  a  cavity.    It  is  ever  to  be  remembered,  that  the  feeble 
respiration  of  a  lung  -with  a  moderate  amount  of  crude  tuber- 
cle, is  very  incomplete,  compared  with  the  feeble  respiration 
of  a  cavity,  and  the  expiration,  unlike  that  of  many  cases  of 
cavities,  is  never  cavernous.    Let  me  be  understood  :  I  speak 
of  the  feeble  respiration  of  certain  cavities  only  ;  I  am  fully 
aware  that  the  dry  respiration  of  some  few  cavities,  in  which 
much  friction  with  the  air  takes  place,  is  very  loud,  and  tends 
to  obscure  or  eclipse  the  vesicular  respiration  sound  of 
healthy  lung,  when  the  differential  stethoscope  is  employed 
with  its  two  sound  collectors  at  once.    Feeble  inspiration 
sound,  in  the  first  stage  of  phthisis,  is  for  the  most  part 
unattended  with  marked  depression  of  the  ribs,  or  with  great 
loss  of  curving.  The  intercostal  spaces  are  not  often  retracted. 
The  voice  may  be  bronchophonic,   with  undue  vibration 
and  fremitus,  but  it  is  never,  of  course,  cavernous,  nor  does 
it  ever  seem  to  proceed  immediately  from  under  the  skin 
simply  into  the  stethoscope.    The  percussion  is  often  clear, 
it  may  be  flat,  or  short  and  acute,  but  it  is  seldom  short 
wooden,  or  absolutely  dull. 

In  resolving  the  question,  whether  a  respiration  sound 
which  is  feeble  on  one  side,  compared  with  the  respiration 
sound  on  the  other  side,  be  morbid,  we  must  bear  in  mind,  that 
the  natural  respiration  sound  may  appear  weak  and  deficient 
when  compared  with  the  unhealthy  harsh  respiration  sound 
of  a  diseased  part.  To  decide  which  is  the  diseased  side, 
when  neither  the  harshness  nor  the  deficiency  is  well  marked 
or  associated  with  other  signs,  is  often  exceedingly  difficult, 
i  his  difficulty  is  very  considerable,  when  the  loudness  or 
harshness  is  heard  on  the  left  side,  where  it  is  not  uncom- 
monly normal.  It  is  well  not  to  relv  very  much  upon  a  slight 
difference,  particularly  if  the  fullness  be  upon  the  left, 
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CHAP.  IV. 
first  stage  :  auscultation — continued. 

Wavy  inspiration  Sound,  and  its  Mechanism  and  Diagnosis. —  Divided  inspi- 
ration Sound,  and  its  Mechanism  and  Diagnosis.  —  Differential  Stethoscope.. 
—  Jerky  inspiration  Sound. 

The  vesicular  inspiration  murmur  of  healthy  lung  is  an  even, 
continuous,  and  uniform  sound,  observing  the  same  pitch 
and  character  throughout  its  whole  duration.  But  at  an  early 
period  of  phthisis,  in  its  first  stage,  though  later  than  the 
period  for  the  advent  of  harsh  respiration,  this  uniformity  is 
frequently  lost,  and  the  murmur  falls  and  rises  m  pitch  and 
intensity,  it  may  be,  one,  two,  or  even  three  times  during  its 
continuance.  Were  the  murmur  denoted  by  a  line,  it  would 
assume  this  form  :  — 


I  have  generally  found  the  murmur  that  is  thus  deprived  of 
its  uniformity  to  be  harsh,  and  I  think  the  murmur  is  rather 
more  harsh  just  after  its  fall.  The  murmur  is  such,  so  coarse 
and  harsh,  that  I  am  disposed  to  think  it  is  generally  a  good 
deal  made  up  of  the  friction  sounds  of  the  ultimate  and  pen- 
ultimate bronchial  tubules.  I  have  very  frequently  observed 
this  waviness  or  undulation  of  breath  sound  in  company 
with  svmptoms  and  other  physical  signs,  calculated  to  sup- 
port the  inference  that  tubercle,  in  a  crude  dry  form,  was 
present  in  the  lung.  . 

Mv  late  respected  friend,  and  my  predecessor  m  the  office 
of  Physician  to  the  Hospital  for  Consumption,  Dr.  Theophilus 
Thompson,  paid  particular  attention  to  this  sign,  and,  as  tar 
as  I  am  aware,  was  the  first  observer  to  call  attention  to  it. 
He  believed  it  to  form  good  evidence  of  the  presence  oi 
tubercle  in  a  nascent  or  crude  unsoftened  state.  He  has 
designated  this  modified  breath  sound  as  wavy  respiration. 
According  to  my  experience,  it  is  frequently  found  at  one 
apex,  the  diseased  one  in  phthisis,  when  tubercle  m  a  dry 
state  has  been  laid  down  to  an  inconsiderable  extent,  and  1 
actpt  it  as  a  corroboratory  sign,  together  with  o^dence 
This  waviness  is  due  to  the  presence  of  an  ^truotmg  force 
to  the  suction  of  air  into  the  vesicles,  consisting  in  the  loss 
of  the  dilatability  of  the  lung  structure  to  a  degree  sufficient 
to  produce  a  retarding  effect  without  even  for  an  instam 
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absolutely  stopping  the  movement  of  the  air.  If  this 
explanation  be  correct,  the  expiration  should  be  prolonged 
in  such  cases,  for  the  increased  density  of  the  lung  and  the 
compressed  state  of  the  tubules  should  suffice  to  prolong 
the  outward  movement  of  the  air.  Now,  in  such  cases,  we 
have  this  very  effect,  and  the  expiration  sound  is  distinctly 
long  and  coarse. 

I  have  reason  to  believe  that  wavy  inspiration  is  not  un- 
frequently  present  when   no   tubercles   or   other  morbid 
depositions  are  in  operation.    The  respiratory  movements  of 
the  muscles  of  delicate  and  agitated  females  sometimes  act 
irregularly  and  with  the  loss  of  their  normal  uniformity  ;  and 
the  result  is,   that  the  suction  power  being  irregularly 
exercised,  the  motion  sounds  of  the  incoming  air  are  irregular 
also,  and  acquire  an  undulatory  character.   Such  an  undula- 
tory  condition/of  the  inspiratory  sound,  however,  is  to  be 
distmgiushed/b^  the  uncbilation  caused  by  tubercle,  by  the 
former  being  heard  on^hoee'  sides  of  the  chest,  per  totum 
thoracem,  while  in  the  latter  case,  the  waviness  is  confined 
for  the  most  part,  to  one  or  other  apex,  or  if  found  in  both' 
the  long  expiration  sound,  and  such  other  signs  as  a  click' 
will  be  present  to  reduce  the  difficulty.  The  waving  inspira- 
tion sound  of  nervousness  is  not  followed  by  W  expira- 
tion sound,  except  when  the  inspiration  has  been  unusually 
long     I  have  heard  the  wavy  inspiration  in  many  nervous 
females  free  from  phthisis,  and  I  have  often  heard  it  when 
the  heart  has  been  rapid  in  its  action  from  nervous  ex- 
citement.   When  the  heart  has  been  much  agitated,  the  wavy 
inspiration  sound  has  sometimes  been  heard  mostly  or  entirelv 
on  the  left  side  of  the  chest,  and  this  has  arisen  possibly  from 
pressure  exercised  by  the  heart  and  great  vessels  on  the  W 
The  waviness  of  phthisical  inspiration  is  constant;  that  of 
nervousnesses  more  or  less  inconstant  or  variable,  and  is 
reduced  during  periods  of  tranquillity. 

Instead  of  the  sound  of  inspiration  in  phthisis  being  wavy 
as  described,  it  not  unfrequently  is  observed  to  be  divided  into 
two  or  three  distinct  and  completely  separate  parts.  This 
ha.  been  noticed  by  writers,  and  is  described  as  divided 
respiration     I  have  very  frequently  heard  it  in  cases  of  luno- 

been  healthy  ;  but  I  have  also  heard  it  by  no  means  rarely  in 
ung  far  advanced  in  the  first  stage  of  phthisis,  while  the 
rther  lung  has  been  the  seat  of  cavities,  and  has  indeed 
become  almost  useless  as  an  aerating  organ.  If  we  Z  ! 
represent  divided  inspiration  sound  by  a  ttVSdffi 
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this  form  •  —  —  —  •  The  blank  or  dotted  parts 
represent  the  intervals.  These  intervals  are  generally  about 
equal  in  duration  with  the  separate  parts  of  the  sound. 

The  intervals,  however,  vary  in  duration,  as  do  indeed  the 
separate  parts  of  the  sound.  This  divided  condition  of  the  in- 
spiratory sound  is  due  to  the  same  physical  condition  of  the 
luncr  which  gives  rise  to  the  undulatory  or  rising  and  falling 
inspiratory  sound  in  phthisis,  viz.  to  the  presence  of  an 
undue  resistance  to  the  in-passing  columns  of  air;  but  m 
this  case  the  obstacle  is  more  complete,  and,  instead  oi 
simply  somewhat  checldng  or  reducing  the  movement  puts 
an  absolute  stop  to  it,  until  the  increasing  and  accumulating 
force  of  the  inspiratory  efforts  overcomes  the  resistance,  and 
draws  in  the  air  again,  sometimes  with  an  additional  velocity, 
giving  rise  again  to  an  augmented  sound  i.e.  augmented 
Compared  with  the  first  part  of  the  inspnatory  sound  The 
Sed  sound  is  more  frequently  associated  with  tubercles 
to  the  undulatory  or  rising  and  fallmg  sound,  and  is  more 
seldom  due  to  nervous  action.    But  I  have  no  doubt  whatever 
that  a  divided  inspiratory  sound  does  not  necessarily  indicate 
Ser  thT  presence  of  tubercles  or  of  solidification  from  any 
cause     It  I  occasionally  due  to  thickening  of  the  mucous 
coats  of  the  tubules  of  the  lobules,  and  to  an  adhesive 
condition  of  their  walls.    The  column  of  air  enters  so  far;  it 
Stopped  by  an  adhering  condition  of  the  tubules ;  sound  is 
suspended;  with  the  accumulating  force  the  adhering  walls 
oX  tubules  are  separated,  air  passes  on,  emitting  its  sound 
lie  tubules  collapse  again,  and,  adhering,  sound  is  suspended; 
Se  tubules  are  again  forced  open,  the  air  is  urged  forward 
and  sound  is  emitted  once  more.    An  dlustration  of  the 
and  sounu  ±          uniform  and  continuous  m  health,  by  the 
division  oi  a  sound,  unnoim    „mirstnr«e 


S^rfTS^U  as  I  have  described,  occurs  to  ni 
and  seems  worthy  of  notice  here.  During  the  presence  of  a 
congested  and  irritable  state  of  the  mucous  membrane  of  the 
noS  from  an  attack  of  catarrh,  I  have  frequently  listened 
to  Ihe  sound  of  inspiration  through  the  nostrils  and  I  have 
freemen  ^observed  that  the  sound  has  been  divided  into 
JSrn? ^arts     men  the  sound  has  been  suspended  I  lu  e 

sound  has  returned  and  it  has  done so ^udd  y,  j 
the  sides  to  separate  and  at  ^a^m  steteoPe3 
clicking  or  separating  taut.     ±  iuspirntion  sounds, 

both  in  respect  of  undulating  an d  d  vi c  ^vided 
gives  very  satisfactory  resultj  Satisfactorily 
character  of  inspn-ation  sound  at  one  puna 
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contrasted  with  the  continuous  inspiration  sound  in  another 
part,  by  successive  experiments.  These  abnormal  inspiratory 
sounds  in  one  part  are  readily  compared  with  sounds 
approaching  them  in  another  part.  When  the  differential 
stethoscope  is  simultaneously  employed  with  its  two  cups 
respectively  applied  over  the  seat  of  these  abnormal  sounds 
and  over  the  seat  of  healthy  respiration  sound,  the  two 
sounds,  the  healthy  and  the  unhealthy,  are  heard  separately 
through  the  ears  l'espectively  connected  with  them,  and  thus 
the  mind  of  the  auscultator  is  strongly  and  remarkably 
impressed  with  the  difference  of  the  two  inspiratory  sounds 
of  the  two  parts  under  examination. 

The  wavy  and  the  divided  inspiratory  sounds  have 
sometimes  been  designated  jerky.  The  divided  sound  is 
more  frequently  the  subject  of  the  quality  implied.  The 
jerky  sound  is  loud,  and  reaches  the  ear  in  successive  jerks. 
It  is  not  uncommonly  associated  with  phthisis,  but  is 
frequently  the  associate  of  mere  nervous  disorders. 


CHAP.  V. 


fiest  stage:  auscultation — continued. 

Expiration  :  Loudness,  Coarseness,  Prolongation.  —  Prolongation  of  compensa- 
tory Eespiration.  —  Associated  Sounds.  —  Mechanism.  —  Differential  Ste- 
thoscope. —  Hydrostatic  Pneumatoscope.  —  Protracted  uno-aural  Audition. 
—Curious  Eesults  from  differential  Stethoscope,  with  inspiratory  and 
expiratory  Sounds. — Eestriction  and  Alternation  of  Sounds. — Want  of  acoustic 
Symmetry  from  other  Causes.  —Expiration  of  other  Diseases.  —  Eespiratory 
Interval.  J 


The  expiratory  sound  of  vesicular  respiration  is  very 
early  affected  in  phthisis,  and  it  speaks  with  a  force  nearly 
equal  to  that  of  inspiration,  in  reference  to  the  disease,  and 
the  early  stage,  being  regarded  with  more  force  than  the 
visible  movements  of  the  chest,  the  vocal  fremitus  or  reson- 
ance, or  the  percussion  note.  The  partial  occupation  of  a  few 
vesicles  in  some  few  lobules  of  the  apex  of  a  lung  by  tuber- 
cular corpuscles,  may  not  sensibly  affect  the  expiratory  sound, 
but  I  am  convinced,  that  if  the  tubercular  deposition  be  such 
as  sensibly  to  increase  the  weight  of  a  portion  of  the  lung,  to 
reduce  its  power  of  contractility,  to  press  unduly  upon^the 
terminal  tubules  of  a  few  lobules,  the  sound  will  be  materially 
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modified,  and  that  this  modification,  regarded  in  its  com- 
binations and  deprivations,  so  to  speak,  will  afford  most  valu- 
able materials  for  deciding,  at  a  very  early  period,  on  the 
presence  or  absence  of  phthisis. 

The  first  morbid  alteration  in  the  vesicular  expiratory 
bruit,  which  we  observe  in  incipient  phthisis,  and  perhaps,  in 
not  a  few  examples,  the  very  first  physical  sign,  is  an  increase 
of  loudness  or  elevation.    In  healthy  lung,  the  expiratory 
murmur  is  more  feeble  than  the  inspiratory,  and  is  not 
audible  without  more  attention  than  is  required  for  the  hear- 
ing of  the  inspiration  sound.    It  is  difficult  to  express  in 
words  degrees  of  loudness,  but  it  may  convey  some  idea  of 
the  comparative  intensity  of  the  two  sounds,  to  say  that 
there  is  not  merely  a  shade  of  difference,  but  that  the  mind 
will  readily  admit  that  between  them  there  may  be  several 
degrees.    Were  we  to  attempt  to  express  by  figures  the  loud- 
ness of  healthy  inspiration  and  expiration,  4  might  be  set 
down  to  represent  inspiration,  and  1  expiration,  or  if  we 
employed  symbols,  the  following  might  be  held  to  be  toler- 
ably correct. 


Inspiration.  Expiration. 

In  phthisis  in  the  first  stage,  this  order  constantly  tends 
to  change.  The  inspiration  sound  is  approached  in  loudness 
by  the  expiration  sound.  As  the  deposition  of  tubercle  pro- 
ceeds, we  observe  that  the  expiration  sound  becomes  louder 
than  the  inspiration  sound ;  and  this  latter  sound,  instead  of 
being  four  times  louder  than  the  other,  reaches  in  some  cases 
only  to  a  fourth  part  of  the  intensity  of  the  expiration  sound. 
The  inspiration  sound  has  lost,  while  the  expiration  sound 
has  greatly  gained,  in  intensity. 

The  expiratory  bruit  of  incipient  phthisis,  thus  strength- 
ened, is  heard  at  one  apex,  viz.  that  selected  for  the  deposi- 
tion 'of  tubercle,  sometimes,  rather  rarely,  at  both,  when,  as 
in  some  cases,  chiefly  those  in  which  a  strong  tendency  to 
phthisis  is  made  out,  both  lungs  are  found  very  early  im- 
plicated. This  loudness  of  expiration  sound,  may  be  con- 
founded with  a  certain  loudness  of  expiration  which  attends 
the  puerile  respiration  of  over-dilated,  over-working  healthy 
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lung  in  phthisis ;  but  the  length  of  the  preceding  inspirations, 
and  the  full  resonance  on  percussion,  will  serve  to  distinguish 
this  form  of  increased  loudness  from  the  former.  A  certain 
loudness,  following  temporarily  excited  respiration,  resembles 
the  loudness  of  phthisis,  but  an  observation  during  tranquil 
breathing,  will  correct  this  source  of  error. 

The  intensified  sound  of  expiration  in  phthisis,  is  charac- 
terised not  merely  by  elevation,  but  by  coarseness.  It 
sometimes  acquires  a  character  of  divicledness,  so  to  speak, 
which  varies  much  in  degree.  In  its  lower  degrees  the 
interrupted  expiration  sound  of  phthisis,  partakes  of  the 
character  of  a  fine  crumpling.  A  coarse  crumpling,  like  that 
of  coarse  materials,  and  with  greater  intervals,  is  not  unfre- 
quently  heard.  When  very  fine,  the  interruption  sound 
resembles  the  noise  produced  by  pressing  dry  arrow-root 
powder  with  the  finger,  and  I  have  frequently  found  this 
sign;  but  it  is  not  uncommonly  heard  over  the  simply 
congested  lung.  The  decided  division  of  the  expiration  sound, 
such  as  the  division  of  inspiration  sound  of  which  I  have 
spoken,  I  have  not  often  heard.  I  believe  it  to  be  extremely 
rare  as  a  sign  of  phthisis.  In  dry  bronchitis,  I  have  not  unfre- 
quently  found  the  expiration  sound  to  be  divided,  but  the 
sonorous  and  sibilant  and  almost  musical  rhonchi  which 
accompany  it,  serve  clearly  to  denote  its  value.  Besides,  the 
extreme  length  of  the  expiration  sound  indicates  its  bronchial 
nature;  the  expiration  of  bronchitis  being  often  five  times 
the  length  of  inspiration. 

But  the  expiration  sound  in  phthisis  is  not  only  louder 
than  natural,  it  is  liable  to  be  prolonged,  and  that  to  a  great 
extent,  but  less  so  than  in  bronchitis,  and  much  less  so  than  in 
asthma.    The  proportionate  duration  of  the  sounds  is  altered. 
The  expiration  from  being  only  one  fifth  or  one  fourth  the 
duration  of  inspiration,  will  frequently  be  found  double  the 
length  of  inspiration.    At  first  the  increase  of  duration  is 
slight,  but  at  an  early  period  it  will  generally  be  found  to 
be  at  least  one  half  or  one  third  the  duration  of  inspiration ; 
and  in  many  cases  at  the  first  examination,  the  expiration 
has  acquired  a  duration  equal  to  that  of  inspiration.  The 
prolongation  of  expiration  in  incipient  phthisis  is  of  course 
found  at  the  apices,  the  favourite  seats  of  the  early  deposi- 
tion of  tubercle.  It  is  heard  chiefly  during  the  dry  state  of  the 
tubercle,  and  ceases  almost  always  on  the  lung  softening  or 
becoming  excavated.    But  when  the  long  vesicular  respiration 
has  ceased  on  the  occurrence  of  these  changes,  in  the  apices, 
it  may  be  heard  at  the  middle  or  the  base  of  the  lung,' 
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where  tubercle  may  now  be  depositing,  or  still  retaining  its 
crude  condition. 

While  the  prolongation  of  the  expiration  sound  of  phthisis 
may  be  disappearing  on  one  side  of  the  chest,  from  the 
occurrence  of  softening  and  excavation,  a  certain  amount  of 
prolongation  belonging  to  compensatory  hypertrophy  of  the 
opposite  and  untuberculated  lung,  may  be  becoming  estab- 
ished,  but  the  moist  sounds,  and  the  cavernous  acoustic  signs 
on  the  tuberculated  side,  and  the  full  vesicular  respiration 
and  clear  percussion,  with  the  natural  prominence  of  the 
parts,  will  assign  to  each  side  its  respective  physical  condi- 
tion, with  great  certainty. 

The  prolonged  expiration  sound  of  phthisis  is  frequently 
accompanied  by  certain  other  signs,  to  be  described  at  a 
later  period.  The  occasional  moist  crackle  is  one  of  these 
signs ;  and  when  the  left  lung  is  the  seat  of  the  disease,  the 
whiff  of  the  pulmonary  and  subclavian  arteries  at  the  second 
and  third  costal  cartilages  is  another.  The  whiff  is  syn- 
chronous with  the  systole  of  the  heart,  and  three  of  them  are 
generally  heard  in  succession,  and  at  equal  intervals,  during 
each  expiration  sound.  Sibilant  and  sonorous  rhonchi  are 
not  uncommon,  but  they  are  generally  not  loud,  and  seldom 
much  diffused. 

The  coarseness  of  the  expiratory  sound  of  phthisis,  is  due 
to  the  friction  of  the  air  with  materials  more  solid  and 
resisting  than  natural,  and  to  the  compression  of  the  mate- 
rials themselves,  solid  and  resisting,  and  therefore  such  as 
are  calculated  to  produce  a  coarser  and  louder  bruit.  The 
prolongation  is  due  to  the  increased  resistance  which  the  air 
passing  out  encounters  in  a  tissue  more  solid  than  usual, 
and  such  as  is  capable  of  retarding  the  action  of  the  com- 
pressing powers  of  expiration,  which  in  ordinary  respiration 
are  not  strong,  or  likely  to  overcome  at  once  material 
resistance.    The  ordinary  powers  employed  in  the  expul- 
sion of  air  from  the  lung  are,  the  natural  elasticity  of  the 
proper  fibre  of  the  pulmonary  structures,  and  the  tendency 
of  the  diaphragm  to  regain  its  relaxed  condition  and  arched 
form,  and  of  the  ribs  and  sternum  to  fall  away  from  those 
elevated  positions  which  they  had  only  temporarily  gained  by 
the  exertion  of  muscular  force.    These,  though  influential 
powers  in  the  expulsion  of  air  in  a  state  of  health,  are  not 
such  as  to  overcome  at  once  the  increased  resistance  found 
in  tuberculated  lung,  and,  are  precisely  such  as  are  likely  to 
admit  of  a  retardation,  and  under  some  circumstances,  eyen 
a  decided  check,  or  interruption.    The  elasticity  ol  the 
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proper  lung  fibre,  the  elasticity  of  the  diaphragm,  and  the 
elasticity  and  weight  of  the  thoracic  walls,  may  be  likened 
to  so  many  mechanical  springs.  In  phthisis  their  action 
meets  with  unusual  impediments,  the  same  as  springs  which 
have  become  rusted  or  obstructed.  The  retardation  and 
check  which  we  observe  to  hold  in  respect  of  the  expulsion 
ol  air,  and  it  may  be  added  also,  of  the  ingress  of  air,  in 
phthisis,  is  analogous  to  the  check  and  impediments  which 
we  notice  in  the  case  of  water  trickling  on  an  inclined  and 
irregular  surface. 

„  The  prolongation  and  coarseness  of  the  expiration  sound 
in  phthisis,  is  made  out  satisfactorily  by  the  ordinary  wooden 
stethoscope.  To  compare  the  coarse  respiration  sound  of 
the  diseased  part  with  the  fine  respiration  sound  of  a  healthy 
part,  however,  the  instrument  must  be  moved  from  one  part 
to  another,  the  head  must  be  lifted,  and  then  re-adjusted  to 
the  stethoscope.  In  examining  the  comparative  duration  of 
the  inspiration  and  the  expiration  sounds  of  the  same  part, 
no  re-adjustment  of  the  instrument  is  required,  so  that  little 
room  for  error  exists  in  taking  this  observation. 

The  removal  of  the  stethoscope  from  one  part  to  another 
in  comparing  the  coarseness  or  loudness  of  the  expiration 
of  one  part  with  those  of  another,  offers  certain  obstacles  to 
a  very  exact  appreciation  of  differences.  Time  is  lost,  ex- 
traneous impressions  are  made  upon  the  mind,  and  time  is 
given  for  extremely  fine  impressions  to  fade  away.  Muscular 
efforts  of  the  neck,  and  often  of  the  trunk,  are  made  before 
the  head  of  the  auscultator  can  be  duly  adjusted,  and  move- 
ments of  the  patient,  and  even  mere  conversation,  may,  and 
do  often,  occur  to  cause  the  impression  to  be  weakened,  and 
to  vitiate  the  comparison  of  one  sound  with  another. 

This  evil  is  very  effectually  avoided  by  the  employment 
of  my  differential  stethoscope.  The  expiratory  sound  of 
incipient  phthisis,  is  generally  only  an  exaggeration  of  the 
healthy  sound,  and  as  it  is  an  acoustic  law,  that  the  exagger- 
ated sound  carried  into  one  ear  eclipses,  so  to  speak,  or 
sensorial ly  destroys,  the  weaker  sound  carried  at  the  same 
time  into  the  other  ear,  the  expiratory  sound  in  phthisis 
when  coarse  and  prolonged  is  heard,  or  seems  to  the  mind  of 
the  auscultator  to  be  heard,  through  that  ear  only  connected 
with  the  diseased  portion  of  the  lung,  and  not  at  all  through 
that  ear  connected  with  the  healthy  lung.  And  this  holds 
although  the  sound  of  the  healthy  lung  is  distinctly  heard 
when  one  ear  only  is  employed  upon  it,  as  may  be  proved  by 
Hftmg  the  instrument  from  the  diseased  part,  for  at  this 
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moment  the  healthy  expiration  sound  may  be  heard,  and 
through  the  ear  which  previously  seemed  to  take  no  part  in 
the  act  of  audition.  This  forms  an  absolute  and  complete 
test  of  the  coarseness  and  loudness  of  the  expiration  sound  of 
one  part  of  the  lung  over  that  of  another.  If  there  exist  a 
material  difference  in  the  coarseness  or  loudness  of  the  expi- 
ration sounds  of  two  parts  of  the  lung,  and  yet  it  may  be  so 
slight  as  almost  to  defy  detection  by  the  use  of  the  ordinary 
stethoscope,  this  absolute  proof  may  be  at  once  procured  by 
employing  the  differential  stethoscope.  This  restriction  of 
hearing  to  one  ear,  forms  the  test  which  I  have  called  the 
uno-aural  test,  which  to  the  auscultator,  and  more  particularly 
the  less  experienced,  is  I  believe  extremely  valuable. 

"When  the  superiority  in  respect  of  loudness  or  coarseness 
in  one  part  is  not  so  great  as  to  produce  sensorial  destruc- 
tion, so  to  speak,  of  the  same  sound  from  another  part,  the 
simultaneous  employment  of  the  two  sound  collectors  will 
still  serve  to  show  the  difference,  for  the  sound  will  be 
heard  louder  in  one  ear  than  in  the  other.     One  ear  will 
appear  to  be  more  engaged  in  the  act  of  audition  than  the 
other.    Not  only  the  ear,  but  the  corresponding  side  of  the 
head  is  speedily  acted  upon.    But  it  has  been  found  that, 
with  auscultators  using  the  differential  stethoscope  for  the 
first  time,  a  certain  degree  of  doubt  or  confusion  is  ex- 
perienced when  both  ears  are  simultaneously  employed,  and 
when  the  degree  of  difference  is  not  such  as  to  produce  the 
absolute  test  of  uno-aural  hearing.    When  this  is  the  case, 
the  evil  is  obviated  by  making  separate  examinations  of 
different  parts  in  succession.    This  is  effected  by  making  an 
observation  of  one  part  with  one  ear,  and  immediately  after 
an  independent  examination  of  another  part,  in  this  manner. 
The  cups,  instead  of  being  applied  at  the  same  moment,  are 
applied  in  succession.    As  very  little  time  is  lost  in  succes- 
sive trials,  and  as  the  head  and  ear  of  the  auscultator  are 
not  moved,  and  as  the  patient  is  not  required  to  change  his 
position  in  the  slightest  degree,  great  facilities  are  obtained 
for  correct  comparison  or  contrast.    A  very  small  degree  of 
difference  is  thus  readily  appreciated. 

The  prolongation  of  expiration  in  tuberculated  lung  may 
be  well  ascertained  by  auscultation  with  the  wooden  stetho- 
scope, taking  the  duration  of  the  inspiratory  sound  as  a 
standard.  For  the  exact  and  absolute  measurement  of  time, 
a  watch  may  be  placed  before  the  eye,  while  the  ear  is  listen- 
ing. The  space  travelled  over  by  the  second  hand  during 
the  two  acts,  indicates  their  respective  duration,  but  the 
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comparative  duration  of  the  two  movements  is  perhaps  better 
exhibited  and  demonstrated  by  the  employment  of  my 
pneumatoscope  or  breathing  measurer,  to  be  hereafter  de- 
scribed. When  this  is  applied  in  incipient  phthisis,  it  is 
found  that  the  ascent  of  the  column  of  liquid  is  seen  to  be 
more  rapid  than  the  descent  of  the  column  of  water  which 
corresponds  with  the  expiration,  the  reverse  of  the  order  of 
the  movements  in  health.  The  extreme  slowness  of  the 
descent  of  the. liquid  very  satisfactorily  conveys  to  the  mind 
of  the  observer,  the  degree  of  impediment  to  the  expiration, 
and  much  more  fully  than  merely  measuring  space  travelled 
by  the  second  hand  over  the  dial  of  the  watch. 

The  prolongation  of  the  expiration  sound  of  phthisis  in  its 
crude  tubercular  stage,  is  well  exhibited  by  means  of  the 
differential  stethoscope.  Both  cups  being  simultaneously 
employed  upon  healthy  and  unhealthy  parts,  the  sound  con- 
tinues to  be  heard  in  the  ear  connected  with  the  morbid 
part  after  the  sound  has  ceased  to  be  heard  in  the  ear  con- 
nected with  the  sound  part.  This  test  of  protracted  audition, 
is  afforded  only  in  those  examples  of  disease  in  which  the 
intensity  of  the  sound  of  the  diseased  part  is  not  sufficient  to 
sensorially  annihilate  the  sound  coming  from  the  healthy 
part,  in  the  manner  already  referred  to.  The  observation 
thus  made  of  the  prolonged  expiration  sound,  has  to  my 
mind  appeared  very  satisfactory,  and  I  confess  to  always 
experiencing  a  sense  of  enjoyment  in  establishing  its  presence 
by  evidence  which  to  me  appears  so  very  conclusive,  and  free 
from  possible  error. 

When  the  expiration  sound  of  that  portion  of  lung  which 
is  tuberculated  carried  to  one  ear  has  become  so  coarse  and 
loud  as  to  sensorially  annihilate  the  expiration  sound  of 
healthy  lung  conveyed  to  the  other  ear,  the  differential 
stethoscope  being  employed,  it  will  be  found  that  the  inspi- 
ration sound  in  respect  of  audition,  is  very  commonly  affected 
in  its  relation  with  the  expiration  sound.  Thus  if  the  inspi- 
ration sound  of  the  diseased  side  be  strong  and  rough,  which 
is  usually  the  case,  in  the  earlier  periods  of  the  deposit  of 
crude  tubercle,  the  inspiration  sound  is  heard  only  on  that 
.side  on  which  the  expiration  sound  is  perceived,  hence  in  this 
case,  the  whole  sounds  of  respiration,  including  inspiration 
and  expiration,  are  confined  to  one  side  of  the  chest,  viz.  the 
diseased  side.  (See  diagram.)  If  on  the  other  hand  the 
inspiration  sound  of  the  diseased  side  be  defective  and  feeble, 
and  without  the  adventitious  bruits  of  rhonchi  and  crepiti^ 
which  is  more  particularly  liable  to  occur  at  the  advanced 
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Tuberculated  right  side,  with  rough  loud  inspiration  and  coarse  prolonged 
expiration.  The  left  side  healthy.  The  inspiration  and  expiration  sounds  heard 
only  on  the  diseased  side,  the  differential  stethoscope  being  employed  simul- 
taneously on  both  sides.  The  dotted  figures  represent  the  natural  sounds  as 
heard  with  the  ordinary  stethoscope. 


Right  side. 


Left  side. 


1st  Inspiration. 


1st  Expiration. 


/  1st  Inspiration  inaudible. 


(  \ 

V  J        1st  Expiration  inaudible. 


2nd  Inspiration  inaudible. 


2nd  Expiralion  inaudible. 


3rd  Expiration. 


3rd  Expiration  inaudible. 
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stage  of  crude  tubercle,  when  it  has  massed  and,  as  it  were 
pressed  out  the  vesicular  structure  of  the  lung,  the  inspiXn 
sound  is  heard  only  on  the  healthy  side,  and  hence  a 

sound  only  on  the  other  or  diseased  side,  which  really  form 
very  curious  and  remarkable  acoustic  phenomena  There  £ 
es  abhshed  m  this  latter  case,  what  may  notTncorrtctTJ  he 
called  a  sensorial  oscillation  of  the  respLto  y  soZt  lon 

soimdt  S??  °f,the  Ch6St  5  °ther-  The  *fon 
Wrt  f  Id  i°n  °ne  Slde'  sa?  UP°»  ^6  right  or  the 
healthy  side  and  the  expiration  sound  is  heard  upon  the 

through  the  other,  as,  wi*  t^di^  s  eX"  o^e  ^ 

TeZ^tZ^  ^  ^  ^  ^  the  ^her^th 
%l mneaI™y  lung-    (See  next  diagram.) 

Ihe  oscillatory  respiration  of  which  I  have  «,„  ■ 

description  has  been  observed  by  me  in  »! i 

examples  of  phthisis,  but  as  far  I  To.nrZlur  tno 

phthisis.  I  have  observed  these  auditort  nh„  g<!  -°f 
nomerons  caaes  in  which  o^tZ  ^tlnt~%^ 

character  of  the  e«irl  L  ^     era7ease  indicated  by  the 

other  usna,,  XtStS^  I^Z^Zt  ^  * 
cushion,  voice,  &c  aspect  ol  shape,  per- 

-  ^  tt-londM",and  ful,ness 

of  the  chest,  it  is  impS^Mo^™  °n  °ne  side 

facts  already  referr^fto  fi  ,  *  ?.md  two  Pro™ent 

inspiratory  sour  d  is  ermal  ^r\  *1  *  *?*  in  gCneral  the 

comparatively  minor  one  vr.t      ;       x  seconch  which  is  a 

—  JU  in  a  a^ST^,^ 
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Oscillating  or  alternating  respiration  of  pulmonary  consumption. 
Only  the  black  circles  represent  heard  sound. 

Left  or  unhealthy  side. 


Bight  or  healthy  side. 


1st  Inspiration. 


2nd  Inspiration 


/ 


1st  Expiration. 


2nd  Expiration. 


3rd  Inspiration. 


(  1 


3rd  Expiration. 


•tin  Inspiration. 


4th  Expiration. 
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are  heard  on  both  sTdes      '  ™  aS  a  Stimdard  for  comparison.  Sounds 


1st  Inspiration. 


1st  Expiration. 


Eight  side. 


Left  side. 


1st  Inspiration. 


1st  Expiration. 


2nd  Inspiration. 


2nd  Expiration. 


2nd  Inspiration. 


2nd  Expiration. 


3rd  Inspiration. 


3rd  Expiration. 


3rd  Inspiration. 


3rd  Expiration. 


Ith  Inspiration. 


M  Expiration. 


•ith  Inspiration. 


4th  Expiration. 
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,         fniier  and  louder  and  more  protracted 

miTleft  tit  oXe: righHfde  of  the  chest.  For  years  I 
on  the  left ,th .an ^ont       B  ffl  Jt  .g  tWore 

S^to  WSd.  fact  in  solving  harsh  respiration 

S°  Great*  defoS'ties  of  the  bone  walls  of  the  thorax  causing 
Great  .^oinii  ^  geS5  we  mU8t 

compression  of  the  lungs  ^iy  of  respiratory 

remember,  frequently  give  ri  and  to  excess  from 

aminrls  at  the  compressed  part  ol  tne  iuug,  *uu 

ine  long     i  cavernous  dry  respiiation 

confounded  with,  1,  the hue      b  sound  of  bron. 

°^r:nda3  a^hma  DuSs  on  percussion  and  pec- 
tTo^ofeC^t  condition ;  diffusion  of  rhonchi  some 
tornoquy         „hseriCe  0f  rapid  deterioration  of  health,  the 

dySPI1; .rtrparoxysmal  dyspnoea,  with  wheezing,  and 
second;  and  great  par oxy  j  r  bear  in  mmd, 

clear  P^^^^T^hiriB  are  frequently  cam- 
in  all  obstructive  disease  of  the  trachea  and  larynx. 

INSPIRATORY  INTERVAL. 

The  interval  between  the  cessation  of  one  expiration  and 
the  comment 

phthisis  than  in  health.  At  any  period  of  f^^8^ 
if  tWB  disease  the  interval  is  observed  to  be  shortened,  xu 

f  ^^XTirr^tS^  some 
examp  lea  of  S&tids  sign  is  one  of  the  very  earliest  and 
is  Toticed  before  the  expiration  is  sensibly  prolonged  or 
nercusslon  becomes  unequivocally  dull.   It  is  most  remarked 
Tacute  cases,  when  the  circulation  is  quickened  and  the 
temperature  of  the  face  and  hands  is  augmented.  The 
Eduction  of  the  respiratory  interval,  however  occurs  m  all 
diseases  ^  which  the  respiration  is  hurried,  or  the  circulation 
fs  quicUned,  and  is  therefore  a  sign  to  which  no  diagnostic 
value  attaches.  Nevertheless,  it  is  desemng 
a  full  review  of  the  respiratory  acts  of  phthisis  but  with  tins, 
the  sublet  may  be  regarded,  so  far  as  practical  objects  are 
concerned,  to  be  fully  exhausted. 
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CHAP.  VI. 
first  stage:  afscultation— continued. 

The  vesicular  Sounds  of  the  First  Stage  vary  much  according  to  the  various 
physical  Conditions  of  the  diseased  Lung. 

The  various  forms  of  departure  from  the  normal  conditions 
of  the  vesicular  sounds  just  described,  and  from  their  periods 
and  intervals,  although  present  during  some  part  of  the  first 
stage  of  phthisis,  if  we  except  that  generally  very  short  time 
during  the  deposition  of  tubercle  in  extremely  fine  points 
not  larger  than  pin-heads,  and  only  thinly  scattered  over  one 
apex,  or  even  throughout  a  considerable  portion  of  the  luno- 
But  the  extent  to  which  these  various  acoustic  departures 
form  the  healthy  state  varies  to  a  very  great  degree  at 
different  periods  of  the  first  stage,  according  to  the  extent  of 
organic  change  and  to  the  various  morbid  physical  conditions 
of  the  diseased  lung  itself.    Though  we  speak  of  phthisis  in  its 
first  stage,  and  though  we  must  have  in  this  stage  one 
condition  always  present,  viz.  crude  tubercle  corpuscles, 
either  in   defined  masses,  or   infiltrated  throughout  the 
tissue,  forming  ever  a  great  character  in  common ;  and  thouo-h 
this  character  is  so  important,  in  the  great  proportion  "of 
examples  of  phthisis  which  we  see,  as  to  form  a  most  useful 
and  broad  obvious  line  of  demarcation  from  phthisis  in  its 

alternative  but  to  confess  that,  in  taking  a  full  survey  of  the 
first  stage  the  presence  of  tubercle  in  the  condition  of 
consistent  deposit  or  infiltrated  tubercle  without  softening 
and  disintegration  of  the  surrounding  lung  structure,  is  but 
a  highly  imperfect  exponent  of  the  actual  physical  con- 
dition of  the  lung.  For  we  find  differences  in  the  actual 
physical  characters,  in  respect  of  weight,  consistence,  elas- 

TltnT^  \  hqUM  infiltrati0»>  induct  in  respect 
of  ound  both  in  its  origination  and  transmission,  of  La 

«amnl^f^  °f  fir8t  8tage  °f  Phthisi8>  ^  different 
examples  of  the  disease,  so  great  as  to  separate  the  specimens 

wuJely  asunder;  and  even  in  some  cases  to  force  upon  TtTe 

cormction  that  more  difference  exists  between  these^xamples 

of  the  first  stage,  than  is  to  be  found  between  other  cases 

some  of  which  belong  to  the  first,  some  to  the  second  and 

«ome  to  the  third  stage.    For  instance,  we  may  have  in  the 
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first  stage  great  — ^nta  ^a^  ^ 

?S  to  de.er.be  Ml/the  very 

different  phySal  conditions  of  lung,  which  we  M  m  different 
ditierent  pnysi  for  these  mU  be 

Sgfflta  tat  it  ma|  be  useful  at  this  moment 

Sg  aPTearcely  sensible  addition  to  % 
x         or,ri  Wn  Inner  which  we  often  find  still  only  m  the 
S^e  '  Hhe^dtselse,  rendered  obviously  to  the  eye 
filler  and  rounder,  non-collapsing  under  the  weight  of  the 
itmosphere;  greatly  increased  in  weight,  ^^lo£ 
scantily  inflated  with  air,  pressing  effectually  upon , even  the 
arser  bronchi  and  blood-vessels,  and  densely  studded  with 
We  masses  of  yellow  tubercle,  the  size  of  garden  peas 
fillincrX  finer  tlbules  of  the  lungs  in  cylindrical  forms 
and  imparting  to  the  incised  surface  as  much  of  a  tuber- 
cular  and  solid  as  a  vesicular  aspect.  ' 

Sucl  differences  in  the  coarser  physical  conditions  of  the 
W  lead  to  differences  in  the  acoustic  properties  of  the 
Ws  and  we  therefore  look  in  vain  for  precisely  the  same 
characters  of  vesicular  respiration  in  all  examples  of  the 
tTsSe  of  phthisis.    The  roughness  and  coarseness  of 
Miration  sovJds  will  be  faint  at  first,  and  wi  1  «  ^ 
«n™e  time  with  the  progressive  deposition  of  tubercle,  inis 
t^en  be  succeeded  by  deficiency  of  sounds,  or  be 
iSacTd  by  an  entirely  new  sound,  viz.  bronchial  or  pipe 
2£g  sound,  as  in  the  progress  of  the  disease  the  vesica  ar 
Scture  of  the  lungs  is  obliterated  or  rendered  unrnflata- 
Ue  and  the  inspired  and  expired  air  passes  along,  merely 
through  constricted  and  narrowed  bronchial  pipes  and  foils 
to  penetrate  cellular  structure  and  to  produce  that  healthy 
veskufor  sound  which  attends  this  act.    Obliterated  bronchia 
lubes   compressed  by  masses  of  tubercle  and  the  presence  of 
Wd  section  in  still  pervious  tubes,  cannot  fail  to  impress 
new  characters,  such  as  sibilant  and  sonorous  rhonch  ,  upon 
^respiration  sounds;  and  such  conditions,  rare  m  the  fiist 
period  of  the  first  stage,  are  common  before  the  commence- 
S  0?  the  second.    Constricted  and  congested pipes  will 
succeed  in  drowning  or  eclipsing  the  minor  sounds  of  haish 
rather  hTrsh,  feeble,  and  deficient  inspiratory  and  coarse 
expiratory  bruits. 
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CHAP.  VII. 
first  stage  :  afscultation — continued. 

Bronchncpa  Sounds.  -  Localities.  -  In  various  Diseases.  -  Earity  in  acute 
Phthisis.  -Features  in  different  Stages.  -  Heard  through  differential  sTe! 
tho^ope. —  Curious  acoustic  Eesults.  —  Mechanism  of  Sounds.  —  Conduct 
during  first  Stage.  u 

When  in  the  first  stage  of  phthisis  the  amount  of  tubercle 
has  become  so  great  as  to  fill  up  most  of  the  vesicles  of  some 
considerable  part  of  a  lobe,  or  by  means  of  pressure  to 
render  them  or  many  of  them  uninflatable,  and  when  the 
bronchial  tubes  of  larger  or  quill-like  size  are  yet  left  patent 
and  free  enough  to  be  filled  with  air  during  the  act  of  inspira- 
tion, then  we  have  a  bruit  different  from  that  of  vesicular  re- 
spiration and  resembling  the  bruit  produced  by  air  passing 
quickly  along  pipes  of  the  size  indicated.     This  kind  of 
respiration  sound  is  called  bronchial  breathing  sound     It  is 
usually  found  at  an  advanced  period  of  the  first  stage,  follows 
the  period  of  rough  and  deficient  respiration  sound,  and 
precedes  the  moist  crepitation  of  the  second  stage  of  the 
disease.    The  sound  seems  to  proceed  from  tubes  offering  no 
fane  or  numerous  points  for  friction  such  as  are  presented  by 
the  vesicles  and  terminal  bronchi.    It  seems  to  be  of  lamer 
volume  than  rough  vesicular  breathing.    It  is  wanting  or 
deficient  m  multiplied  or  rustling  character.    The  inspiratorv 
act  presents  it,  but  it  generally  attends  likewise  the  expiratory 
function.    The  sound  is  generally  that  of  air  passing  with 
tolerable  ease  and  at  a  moderate  rate,  but  it  occasionally 
becomes  quick,  noisy,  and  whiffing,  as  if  the  current  were 
quickenedi  and  friction  were  increased  by  means  of  the  pipe 
calibre  being  reduced.    This  character  of  whiffing  is  noticed 

^'u^iX^  mT  °f  a  P°rti0*  of  lung  ^  still 

nflatable,  which  is  supplied  by  bronchi  passing  through  or 

near  the  morbid  mass.    This  tubular  breathing  sound  as  i£ 

eVVhf  to  phthisis  L  the  first 

found  Jt  T  J  °Cfed  m,  °ne  aP6X>  but  h  is  frequently 
found  at  both,  and  obviously  for  this  reason,  that  it  cor- 
responds to  a  comparatively  advanced  period  of  the  disease 
when  it  IB  usual  to  find  both  lungs  implicated.  It  is  read  lv 
found  above  the  clavicles  and  immediately  under  them  I? 
fa  most  decisive  when  found  near  the  humeral  extremes  of 
these  bone*.    I  have  frequently  found  this  form  of  breattdng 
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naA  rlnrmt?  expiration  than  during 
sound  more  ^^j^S  is  Lengthened,  i.  a  ren- 
iuspiration.  Pj^^^g associated'with  dullness  on 
dered  more  probable,  when  g  particularly  if  on  the 

percussion,  J^^J^d  strength  of  the  thoracic 
left  side  ;  by  great  °-lsJJnc\       f  the  cnestj  occasional  hoarse- 
voice,  by  a  degree  Jpipe  sound)  absence  at  the 
ness  of  the  ora  ^^f^^^ry  advanced  cases.  When 
base  and  lateral  regions »  ^  a  marked  manner,  it 
heard  at  the  base  and  lateral  region  of 
may  be  dependent  *P°*  a  ^ 
current  inflammation,  but  this  ^  This  sign 
history  of  the  case  and  the dull percuss                ^  ^ 
may  be  dependent  ^^l^Zst^l  tumours  chiefly 
aneurisnial  tumours  of                       lung  itself,  generally 
cancerous,  and  f^e/^  ^diastinum ;  but  the  limited 
connected  with  omceroi               dyBpn(Ba  to  excess,  the 

and  lead  to  a  correct  diagnosis.  preSent  during 

Bronchial  7^S^S^^^P««^ 
in  the  chronic  form  of  the  d^ease       y  ^  ^ 

at  all  in  some  cases     The  examples '  reSpiration  or 

we  most  frequently  fail  to  nnd.  dio  i  ^ 

hronchncea,  as  I  propose  to  ca 1  * ^  ^  earl  foUowed 
rapid  deposition  of  milnur  -^J^  Ug,  "and  with 
by  5am0lhse^d0efn0ted  by  much  moist  large  crepitation, 
copious  fc^2^  olTc,Jthe  sound  of  bronchncea.  The 
the  sounds  of  wnicU  0DS^U  ^  tUrd  stage,  so  soon 

signs  of  the ,  second  stage  and  tgat  time  is 

-ucoeedto  ^rf^^"^  of  a  separate  marked 
not  afforded  lor  tne  estau  shortest  duration, 

period  of  bronchnoBa,  of  anj _but .the short  ^ 

Though  ^onchncea  bru its  «m     ^       they  m 
the  later  periods ,  <rf :  the  fust  st ^  ^  ^  ^ 

^nrXt 1  to^T-toge  they  appertain  and  this 
taken  to  ascertain  nearly  every  example, 

may  be  done  ^t^^^;^  in  the  Second  stage  when 
,Bim^^on  ^lnZLt  cavemulous  sounds  are 
.the  moist  ^P^^^a!  tubes  remain  patent  and  free 
faint,  and  when  th exudations,  when  the  raqpn*. 
^ftoffi^SdS  and  when  the  lung  structure  is 
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more  than  usually  dense  and  heavy,  and  has  thus  become  a 
cause  of  increased  resonance,  and  is  free  from  vesicular 
respiration.  When  the  moist  sounds  abate  from  temporary 
causes  checking  secretion,  bronchncea  sounds  are  heard  fort  a 
time,  but  in  a  few  hours,  or  in  a  few  days,  the  moist  sounds 
return  and  these  sensorially  silence  the  bronchncea  bruits. 
Sometimes  the  second  stage  is  arrested,  the  progress  of 
softening  no  longer  proceeds,  the  secretions  are  permanently 
checked,  the  loud  moist  large  crepitation  departs  or  becomes 
rare  and  feeble,  and  the  lung  previously  softening  becomes 
firmer  in  structure.  Feeble  pipe  respiration  may  be  then 
established  and  become  permanent.  These  facts  should 
serve  to  guard  against  our  mistaking  the  bronchncea  sound  of 
the  first  for  that  of  the  second  stage  of  the  disease. 

The  third  stage  of  phthisis  may  restore  bronchncea  sounds 
or  produce  them  for  the  first  time.  The  moist  crepitation 
and  fine  eavernulous  sounds  of  the  second  stage  having  ceased, 
by  the  expulsion  of  the  broken  down  lung,  and  the  formation 
of  a  silent  cavity  free  from  secretion  or  friction  or  creaking 
sounds,  the  proper  pipe  or  bronchncea  bruits  may  be  re- 
established. This  is  by  no  means  an  uncommon  occurrence ; 
and  though  bronchncea  sounds  are  more  especially  the  sounds 
of  the  first  stage  of  phthisis,  they  are  to  be  regarded  as  the 
not  unfrequent  attendants  of  that  disease  in  its  third  stage 
when  the  conditions  of  the  cavity  or  cavities  are  such  as  have 
been  referred  to.  The  finest  example,  perhaps,  of  bronchncea 
respiration  sound  which  I  have  lately  had,  was  one  in  a  young 
lady  (C.  H.)  I  lately  examined,  having  a  large  cavity  on 
the  left  side,  dry  and  silent.  In  this  case  the  respiration, 
including  inspiration  and  expiration,  was  loud,  but  of  short 
duration.  The  sound  was  that  of  air  passing  through  a  tube 
half  an  inch  in  diameter.  The  inspiration  was  continuous 
and  uniform,  while  the  expiration  was  distinctly  divided  into 
two  parts.  The  cavity  was  denoted  unequivocally  alike  by 
the  history  of  the  case,  the  presence  of  superficial  articulating, 
non-vibratory  pectoriloquy,  the  retraction  of  the  costal  car- 
tilages and  the  intercostal  spaces,  and  the  short  dull  sound  of 
percussion.  By  such  accompaniments  we  are  enabled  to 
distinguish  the  bronchncea  sounds  of  the  third  stage  from 
those  of  the  first  stage  of  phthisis,  with  which  we  are  now 
more  particularly  concerned. 

The  bronchncea  bruits  of  phthisis  are  satisfactorily 'made 
out  by  means  of  the  ordinary  stethoscope.  But  the  employ- 
ment of  the  differential  stethoscope  will  be  found  highly 
useful  in  enforcing,  as  it  were,  at  once  upon  the  mind  of  the 

D 


34 


ON  RESPIRATION. 


auscultator,  the  presence  of  two  very  different  condition  o 
kmc  on  the  two  sides  of  the  chest  when  the  disease  «  confined 
to  one  part,  as  is  usual  at  the  first  period  of  the  malady.  The 
hronchncsa  sounds  in  the  first  stage  being  usually  feeble  short, 
and  defective,  they  make  very  little  impression  on  the  ear, 
when  this  is  conveyed  to  one  ear  only,  and  this  deficiency  is 
contrasted  with  the  full  vesicular,  rustling,  noisy  respiration 
sound  of  healthy  lung  conveyed  to  the  other  ear,  or  it  may  be 
the  same  ear,  by  an  immediately  succeeding  observation.    1  o 
be  perhaps  more  explicit,  it  may  be  said  that  the  successive 
auscultation  of  the  healthy  and  the  unhealthy  lung  by  means 
of  this  instrument,  which  virtually  takes  observations  from 
two  parts  and  with  great  ease  for  the  two  ears  respectively, 
affords  great  advantages  for  the  mind  discovering  the  difference 
between  the  character  and  extent  of  the  respiratory  sounds  ot 
the  two  parts.   And  it  is  to  be  observed,  that  a  more  satisfac- 
tory perception  of  the  differences  which  exist  is  thus  obtained 
than  by  the  successive  application  of  the  wooden  stethoscope 
as  has  been  already  observed,  and  as  will  be  further  dwelt 
upon  when  the  properties  of  this  instrument  offer  themselves 
for  special  notice  at  a  subsequent  part  of  this  work._ 

The  bronchnoea  bruits  of  the  first  stage  of  phthisis,  located 
on  one  side,  are  usually  feeble  and  defective  as  compared 
with  the  respiration  sound  of  healthy  lung  upon  the  opposite 
side,  more  particularly  so  when,  as  generally  happens,  the 
respiration  on  this  side  has  become  puerile  or  compensatory. 
If  the  bronchncea  bruits  are  characterised  more  by  the  absence 
of  the  fine  friction  sounds  of  vesicular  respiration,  and  less  by 
the  adventitious  character  of  blowing  or  loud  whiffing,  the 
respiration  sound  is  then  remarkable  more  for  negative  than 
for  positive  characters.    It  is  rather  the  ordinary  respiration 
sound  deprived  of  much  of  its  fine  friction  or  rustling  charac- 
ter, and  is  therefore  very  much  a  form  of  ordinary  respiration 
sound,  minus  a  certain  quality.    This  natural  y  prepares  us 
for  the  following  important  diagnostic  fact,  valuable  at  once 
in  auscultation,  and  curious  as  an  auditory  phenomenon. 

When  the  two  ears  are  separately  connected  by  means  ot 
the  differential  stethoscope,  with  a  tuberculated  bronchial 
breathing  lung,  such  as  is  described  above,  and  with  a  healthy 
luna  at  the  same  moment,  the  vesicular  full  respiration  ot 
the  healthy  side  is  recognised  through  the  ear  connected  with 
it,  and  the  bronchial  defective  ill-formed  respiration  sound 
of  the  unhealthy  lung  is  not  at  all  perceived  through  the 
ear  connected  with  it  The  ear  connected  with  the  bronchnoea 
lung  is  deaf,  as  it  were,  while  the  other  ear  connected  with 
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the  vesicular  breathing  lung  is  rendered  particularly  alive 
to  the  sounds  conveyed  to  it.  It  is  a  curious  fact,  and 
one  which  shall  be  explained  hereafter,  that  while  the  ear 
employed  by  means  of  the  stethoscope  upon  the  bronchnoea 
lung,  carries  no  impression  whatever  of  the  peculiar  breathing 
of  the  part,  its  employment  in  this  way  increases  the  sensation 
of  vesicular  respiration  exclusively  heard,  as  it  were,  through 
the  other  ear.  The  vesicular  full  respiration  sounds  con- 
veyed to  one  ear  eclipse  simple,  quiet  bronchial  respiration 
sounds  conveyed  simultaneously  to  the  other  ear  in  the  same 
manner,  and  as  effectually  as  full  vesicular  respiration  sound 
eclipses  defective  vesicular  respiration  sound,  as  has  been 
already  described.  To  ascertain  whether  the  respiration 
sounds  which  are  eclipsed  be  defective  vesicular  respiration 
sounds,  or  quiet  non-blowing  or  whiffing  bronchial  bruits,  is 
a  matter  of  the  greatest  ease.  We  have  simply  to  take  an 
observation  of  the  unhealthy  part  with  one  ear,  and  with  one 
limb  of  the  stethoscope.  The  vesicular  or  the  bronchial 
character  is  then  satisfactorily  ascertained  by  this  single  and 
separate  act  of  uno-aural  audition.  When,  however,  the 
bronchial  respiration  assumes  a  blowing,  loud,  whiffing  cha- 
racter, which  it  occasionally  does,  much  more  frequently  it 
is  true,  in  the  third  stage  of  phthisis  than  in  the  first,  it 
effectually  eclipses  the  vesicular  respiration  of  the  sound 
lung  if  this  be  not  particularly  loud.  The  loud  sound  of 
blowing  tubular  respiration  heard  through  one  ear,  and  the 
absence  of  sound  in  the  other  ear,  convince  the  mind  at  once 
that  a  very  serious  difference  in  the  conditions  of  the  two 
lungs  exists.  The  auscultator  being  thus  unmistakably 
assured  of  this,  proceeds  narrowly  to  detect  the  precise 
character  of  the  two  sounds  respectively,  and  satisfactorily 
determines  the  precise  physical  conditions  of  the  parts,  and 
he  does  this  by  now  examining  them  separately  or  in 
succession. 

It  occasionally  happens  that  the  inspiration  of  bronchnoea 
re -spiration  is  loud  and  blowing,  while  the  expiration  sound  is 
feeble  and  indeterminate.  In  this  case,  when  the  differential 
stethoscope  is  simultaneously  employed  for  the  two  ears  on 
healthy  and  unhealthy  lung  respectively,  the  bronchial 
breathing  only  is  heard  in  one  ear  and  the  vesicular  respiration 
is  heard  in  the  other.  Now  we  have  bronchial  inspiration 
.sound  on  one  side,  oscillating,  as  it  were,  or  alternating,  with 
vesicular  expiration  sound  on  the  other.  This  alternation  of 
sound  obtains  occasionally,  in  the  first  stage  of  phthisis,  but 
it  IB  much  more  rare  than  oscillation,  so  to  speak,  of  bronchial 
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expiration  sound  on  one  side,  with  vesicular  inspiration  sound 
on  the  other.  This  is,  however,  more  frequently  found  in 
Sth^is  in  its  third  stage,  marked  by  dry  cavities,  having 
oronchial  outlets  offering  resistance,  and  with  puerile 
breathing  lung  on  the  opposite  side.  When  this  form  of 
oscillation  of  sound  from  one  side  to  another  is  perceived, 
the  first  stage  of  phthisis  has  generally  been  long  passed,  the 
hh-d  has  olen  arrived,  and  therefore  this  point  may  more 
properly  be  dwelt  upon  at  a  later  period  than  at  the  present 

m°Thenmechanism  of  bronchial  respiration  sounds  must  be 
obvious  from  the  description  which  has  just  been  given  of 
theT  However,  it  may  be  well  to  sa*,  that  the  sounds 
are  produced  by  the  motion  of  air  passing  m  and  out  of  tubes 
bronchial  tubes,  varying  in  size  from  a  quill  to  the  little 
Wer     Friction  is  produced,  and  the  tubes  and  the  passing 
af/  are  thrown  into  sonorous  undulations.    The  pressure 
exerted  upon  the  tubes  by  the  surrounding  solid  tubercle 
Ind  condensed  pulmonary  structure  aids  in  the  production  of 
frilon     The  rapidity  and  force  of  the  respiratory  acts,  now 
consXably  augmented,  further  tend  to  the  induction  of 
Son,  and  therefore  of  sound.    When  air  passes  along  a 
tube  of  the  calibre  referred  to,  with  freedom  and  ease  the  tu- 
bular sound  will  be  recognised,  but  it  will  be  destitute  of  the 
bbwmg  character  which  we  have  said  bronchncea  sometimes 
rs^sses     It  is  when  the  tubes  are  constricted  or  pressed 
upon  to  some  considerable  extent,  and  when  tfc .air * jpajsed 
along  with  force,  that  we  have  constriction  and  harsh  blowing 
sounds     When  tubes  which  are  situated  as  we  have  above 
described  become  free  from  constriction  and  pressure,  as  may 
he  the  case  on  the  formation  of  cavities,  this  constrictive 
character  of  sound  ceases.    When  tubes  which  have  been 
tTtting  sounds  become  altogether  occluded  by  increasing 
Pressure  or  by  the  formation  of  plugs  of  lymph,  and  mucus, 
Td  blood  tubular  sounds  cease  altogether.     If  the  force  of 
S  passing  along  be  very  slight,  the  friction  may  be  too feeble 
to  produce  sufficiently  rapid  vibrations  m  the  solids  for -  the 
induction  of  sound.    A  firm  tube  surrounded  by  firm  heavy 
structure  will  be  indisposed  to  vibrate  with  a  Bhghtforce. 
But  on  the  other  hand,  firm  structure  will  serve  well  to 
communicate  the  actually  produced  sound  to  fte  tta 
walls.    Condensed  lung  structure  has  long  been  be heved  to 
conduct  in  a  superior  manner,  bronchial   so  nds .to  the 
walls  of  the  thorax,  yet  there  is  no  doubt  whatever ^that 
if  weight  and  firmness  be  very  great  in  proportion  to  the 
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sound-producing  movements,  then  they  will  prove  unfa- 
vourable to  sound,  not  only  by  a  deficiency  of  con- 
ducting power,  but  by  operating  against  the  production 
or  origination  of  sound.  I  have  found  by  experiment 
that  vesicular  lung  conducts  sound  about  as  well  as  solid 
lung.  A  tube  once  thrown  into  sonorous  vibrations  will 
transmit  sound  better  to  solid  than  to  vesicular  lung,  for 
solids  transmit  to  solids  better  than  to  aeriform  bodies. 
Solid  lung  again  in  vibration  will  transmit  sound  to  the 
thoracic  walls  better  than  vesicular  lung,  for  solids  accept 
sound  better  from  solids  than  from  aeriform  bodies.  Although 
I  believe  the  solid  conduction  to  the  surface  aids  in  the 
audition  of  bronchncea  sounds,  I  am  of  opinion  that  the 
abolition  of  vesicular  respiration  sound  is  the  great  cause  of 
our  hearing  this  acoustic  sign.  We  have  seen  that  vesicular 
bruits  can  eclipse  bronchial  sounds. 

In  determining  whether  tubular  bronchial  or  brochncea 
sounds  are  unhealthy,  and  may  be  the  result  and  evidence 
of  phthisis,  we  are  to  remember  that  the  locality  of  the 
sounds  is  as  essential  to  the  solving  of  the  problem  as  the 
sounds  themselves.  What  in  one  part  of  the  thorax  is  an 
unmistakable  sign  of  disease,  and  that  is  presumptive  of  the 
presence  of  tubercle  and  consolidated  lung,  in  another  part 
is  perfectly  normal  and  of  no  account  whatever  as  evidence 
of  disease  of  any  kind.  In  the  interscapular  regions  bron- 
chial respiration  sounds  are  normal,  while,  on  the  other  hand, 
in  the  supra-clavicular  and  infra-clavicular  regions  they  are 
highly  morbid  and  very  suggestive  of  pulmonary  consumption. 
At  the  scapular  regions  these  sounds  are  frequently  heard,  but 
less  so  in  the  first  stage  of  phthisis  than  in  the  two  following 
ones,  and  in  simple  hepatisation.    Here  they  are  abnormal. 

When  tubular  respiration  sounds  have  become  established 
in  the  first  stage  of  phthisis,  they  almost  invariably  remain 
for  some  considerable  time.  It  does  occasionally  happen  that 
these  sounds  disappear,  and  are  succeeded  by  a  quasi-vesicular 
sound  when  the  patient  is  improving ;  but  this  occurs  chiefly 
when  there  has  been  present  some  inflammatory  consolidation. 
When  softening  with  moist  sounds  in  abundance  occurs, 
tubular  respiration  sound  frequently  becomes  inaudible,  the 
former  totally  masking  it. 
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CHAP.  VIII. 

first  stage:  auscultation  —  continued. 

Sonorous  and  sibilant  Khonchi.  -  Dry  and  humid  Crackle  or  Clicking.  - 
Humming. -Buzzing.-  Arrowroot  Crepitation.  -  Wool  or  Yarn  tearing 
Sound.-KollmgSound.-PleuralSounds.-Crepitation,  fine  and  medium. 

Sonoeous  and  sibilant  ehonchi. — It  has  been  usual  amongst 
authors,  in  treating  of  pulmonary  consumption,  to  omit 
rhonchi  as  signs  of  phthisis  ;  and  if  incidentally  mentioned, 
these  important  and  very  common  sounds  in  the  course  of  this 
disease  have  been  referred  to  rather  as  evidence  of  the  presence 
of  bronchitis  in  contra-distinction  to  phthisis,  and  even  as 
tolerably  good  presumptions  of  the  non-phthisical  nature  of 
the  malady  of  the  patient  who  has  been  the  subject  of  them. 
From  my  own  experience  I  would  say  that  these  sounds 
have  been  erroneously  estimated.    Far  from  their  presence 
indicating  the  absence  of  phthisis  and  the  presence  of  mere 
bronchial  affections,  they  are  commonly,  if  not  very  commonly, 
the  products  of  the  former  malady,  and  may  be  rendered 
valuable  aids  in  the  detection  of  this  disease,  if  rightly 
understood.     It  is  very  true  that  these  sounds  are  much 
more  constant  signs  of  bronchitis  than  of  phthisis ;  that  they 
are,  in  short,  more  the  signs  of  bronchial  than  of  pulmonary 
disease,  in  the  same  way  as  harsh  and  deficient  vesicular 
inspiration  and  coarse  long  expiration  are  more  the  signs  of 
phthisis  than  of  any  other  disease. 

Few  examples  of  phthisis  pass  through  the  first  stage 
without  the  development  of  these  signs.  But  they  differ  in 
several  respects  from  the  same  signs  in  mere  bronchitis. 

The  sonorous  rhonchus  is  a  small  tube  sound,  the  tube 
being  about  the  size  of  a  goose  quill.  Its  characters  seems  to 
indicate  a  degree  of  constriction  during  the  passage  of  air, 
retarding  this  fluid,  exciting  friction,  and  throwing  the  tube 
and  air  into  prolonged  musical  vibrations.  The  air  seems  to 
pass  through  the  tube  at  a  moderate  rate.  The  constriction  or 
narrowing  of  the  tube  depends  generally  upon  congestion 
and  thickening  of  the  mucous  membrane,  and  upon  the 
presence  of  tenacious  mucus  in  very  moderate  amount,  The 
sibilant  rhonchus  is  a  finer  sound ;  it  is  of  higher  pitch,  and 
of  shorter  duration.    It  possesses  a  hissing  character.  This 
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sound  emanates  from  finer  tubes  than  those  that  give  out  the 
sonorous  rhonchus.  The  tubes  here  concerned  are  almost 
capillary  and  near  the  vesicular  structure,  and  near  the  seat 
of  the  tubercle. 

The  sounds  are  heard  for  the  most  part  during  inspiration 
and  expiration.  Sometimes  they  are  heard  only  during  a 
forced  inspiration.  The  sonorous  rhonchus  is  frequently 
more  loud  during  expiration  than  during  inspiration.  It 
then  frequently  takes  on  a  "  cooing  "  character,  and  is  very 
prolonged. 

The  constriction  or  narrowing  of  the  tubes,  and  the  pre- 
sence of  dry  tenacious  mucus,  are  due  in  phthisis  to  the 
operation  of  the  tubercle  in  the  neighbouring  air-cells. 
Irritative  action  spreads  from  the  cells  and  terminal  bronchi. 
A  degree  of  vascular  congestion,  or  even  inflammatory  action, 
is  generally  present. 

These  sounds  when  appertaining  to  phthisis,  are  seldom 
very  marked  in  loudness  or  in  continuity  during  an  inspi- 
ration or  an  expiration,  certainly  for  the  most  part  much  less 
so  than  in  pure  bronchitis.  They  frequently  become  de- 
veloped during  the  space  of  a  few  inspirations,  and  then  cease 
for  a  time,  to  return  in  a  few  hours  or  days,  and  to  continue, 
it  may  be  a  very  short  time.  A  single  comparatively  short- 
lived sound  will  frequently  be  heard  during  an  inspiratory 
act.  After  listening  in  vain  for  a  rhonchus,  suddenly  a  loud 
"  snore "  or  hiss  will  be  heard.  But  it  is  to  be  observed, 
that  in  some  examples  of  phthisis  in  the  first  stage,  it  is  true, 
fewer  than  in  the  second  and  third,  and  yet  not  very  few, 
continuous  loud  and  greatly  diffused  rhonchi  are  heard, 
and  serve  effectually  to  mask  all  other  respiratory  sounds, 
and  even  the  sounds  of  the  heart  itself. 

The  locale  of  the  rhonchi  of  phthisis  in  the  first  stage  is 
much  more  limited  and  fixed  than  that  of  mere  bronchitis. 
It  is  at  the  supra-clavicular  region,  the  infra-clavicular  region, 
and  the  mammary  and  lateral  regions  that  these  signs  mani- 
fest themselves  in  the  first  stage.  It  is  commonly  only  at 
the  two  first  mentioned  regions  that  these  signs  first  appear. 
As  the  disease  proceeds,  these  sounds,  remaining  at  their 
original  sites,  slowly  extend  themselves  to  the  last-mentioned 
regions.  They  are  at  first  confined  to  one  side  of  the  chest, 
the  unhealthy  side,  but  as  the  deposition  of  tubercle  pro- 
gresses, and  vascular  congestion  extends,  they  become  audible 
on  the  other  side  also.  When  in  the  first  stage  of  phthisis 
much  deposition  of  tubercle  has  taken  place,  and  some  solidi- 
fication and  congestion  of  the  base  of  the  lung  has  become 
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established,  the  rhonchi  are  generally  found  at  the  lower 
lateral  and  inferior  dorsal  regions,  and  they  prove  pretty 

continuous  there. 

A  small  amount  of  sonorous  or  sibilant  rhonchus,  even 
when  occasional  only,  in  the  region  of  one  clavicle,  when  the 
patient  is  declining  in  health  and  losing  flesh  without  the 
ascertained  presence  of  some  other  adequate  cause,  and  if  the 
patient  be  between  the  age  of  fifteen  and  forty-five  years, 
may  be  regarded,  by  no  means,  as  proof  of  tubercular  depo- 
sition in  the  lung,  but  as  highly  suggestive  of  it.  It  may 
practically  be  useful  and  prudent  to  regard  these  sounds  as 
proof,  not  of  phthisis,  but  of  probable  phthisis,  if  such  an  ex- 
pression —  and  it  seems  a  common  sense  one  —  may  be  em- 
ployed. .  ,        .J       £>  , 

The  rhonchi  of  phthisis  tend  to  be  stationary  in  the  nrst 
stage,  if  the  malady  be  not  advancing  rapidly ;  the  rhonchi  of 
acute  bronchitis  begin  at  the  apex,  and  travel  down  to  the 
base,  leaving  the  upper  parts  as  they  reach  the  lower. 

The  rhonchi  of  phthisis  in  its  acute  form,  even  in  the  first 
stage  are  generally  diffused  over  both  sides  of  the  chest; 
and,  in  this  respect,  the  rhonchi  of  chronic  or  slow  ordinary 
phthisis  differ  from  those  of  acute  pulmonary  tuberculosis, 
and  particularly  of  those  examples  complicating  or  following 
the  exanthematous  diseases.  . 

Dht  clicking  sound.  —  A  sound  answering  to  this  title,  is 
of  frequent  occurrence  in  phthisis  in  its  first  stage.  It  re- 
sembles the  sound  which  is  produced  by  a  thick  film  of 
butter  placed  between  two  plates,  and  ruptured  by  their 
separation.  It  may  be  imitated  by  placing  butter  or  thick 
gum  water  at  the  open  mouth  of  a  quill,  and  by  passing  air 
through  it.  The  material  is  thinned  by  the  air,  and  formmg 
into  a  quasi-membrane,  ruptures.  The  rupture  produces  a 
sound  like  the  sign  under  consideration.  This  sound  is 
loudish,  and  occurs  generally  singly  during  the  inspiration. 
Two  or  three  may  be  heard  during  one  inspiration.  Its  most 
common  seat  is  above  and  below  the  clavicle,  on  one  side, 
later  on  both.  It  tends  to  be  converted  into  moist  crepita- 
tion, signalising  the  advent  of  the  second  stage.  In  examples 
of  phthisis  becoming  passive,  and  in  which  tubercles  are 
drying  up  and  becoming  quiescent,  this  sound  is  lost. 

The  dry  click  has  been  held  to  be  a  very  significant,  serious, 
and  weighty  sign  of  phthisis,  but  while  I  acknowledge  it  to  be 
not  uncommon,  I  maintain  that  it  is  less  frequently  observed 
than  the  rhonchi  in  phthisis ;  and  in  my  experience  I  have 
heard  it  when  no  other  signs  of  the  disease  were  present ; 
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when  the  balance  of  testimony  was  in  favour  of  there  being 
present  only  a  moderate  amount  of  bronchial  congestion,  and 
an  abnormally  thickened  or  scanty  mucus. 

The  humid  click  is  much  the  same  sign ;  the  difference  in 
sound  being  due  to  the  presence  of  a  thinner  and  more 
copious  secretion. 

In  the  first  stage  of  phthisis,  other  auscultatory  lung  sounds 
besides  those  already  noted  are  occasionally  heard,  but  in  com- 
parison with  these  are  extremely  rare,  and  their  absence  amounts 
to  nearly  nothing  as  evidence  of  the  absence  of  phthisis. 

Their  presence  has  occasionally  served  to  warn  me  that  the 
lung  was  not  healthy,  and  I  have  observed  that  the  sounds 
referred  to  have  in  several  cases  been  followed  by  the  ordi- 
nary well-marked  signs  of  pulmonary  consumption,  and  have 
really  depended  upon  the  presence  of  tubercle. 

The  first  sound  to  which  I  shall  refer  is  a  humming 
sound.  This  I  have  distinctly  heard  in  some  fifty  examples 
of  suspected  phthisis.  I  have  heard  it  most  frequently  under 
one  clavicle.  The  next  most  frequent  site  of  it  is  the  lateral 
region,  and  after  this  the  supra-scapular  region.  The  hum- 
ming has  been  pretty  uniform  during  the  whole  respiratory 
period.  I  have  found  it  loudest  in  some  examples  during 
the  expiration.  It  has  been  noticed  by  me  to  occur  more 
frequently  in  cases  marked  by  recent  haemoptysis  than  other- 
wise. The  subjects  of  this  sign  have  not  been  wasted  for  the 
most  part.  I  have  heard  it  occasionally  at  the  base  of  the 
lung,  when  the  upper  lobe  or  apex  has  certainly  been  con- 
solidated by  tubercle  as  denoted  by  coarse  respiration,  long 
expiration,  and  local  dullness  on  percussion.  The  mechanism 
of  this  sound  has  perplexed  me.  I  have  occasionally  been 
inclined  to  regard  it  as  a  sound  due  to  the  blood,  and  the 
finer  veins  thrown  into  a  state  of  undue  vibration,  by  the 
partial  presence  of  tubercular  deposit  in  a  minor  degree. 
The  continuity  of  the  sound  has  greatly  contributed  to  this 
view,  and  the  occurrence  of  this  sign  in  haemoptysis  cases, 
in  which  the  blood  may  reasonably  be  believed  to  be  thin, 
and  more  prone  to  be  thrown  into  eddies,  seems  to  favour 
this  opinion.  Yet  I  admit  the  difficulty  which  presents 
itself,  on  account  of  the  thickness  of  the  walls  through  which 
such  sounds  so  originating  would  have  to  travel.  That  the 
sound  in  question  has  not  proceeded  from  movements  in  my 
own  ear  I  have  satisfied  myself,  for  when  others  have  listened 
the  same  acoustic  results  have  been  obtained.  To  discover 
this  humming  sound,  a  good  deal  of  attention  is  requisite, 
but  I  believe  that  this,  and  a  moderately  acute  ear,  will 
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secure  its  detection.    Such  a  sensation  will  be  obtained  by 
means  of  attentive  audition,  as  to  lead  to  no  doubt  of  this 
sound  being  present.    A  buzzing  sound  has  been  occasion- 
ally heard  by  me,  in  examples  of  probable  phthisis,  in  which 
couo-h  obstinate  in  character,  and  wasting,  have  been  present, 
and°in  which  no  percussion  dullness  or  other  physical  sign 
was  present.    I  have  made  this  sound  out  in  a  good  many 
examples  under  the  clavicle  and  at  the  base  of  the  lung.  I 
have  occasionally  heard  it  at  the  base  of  the  lung  when  there 
has  been  abundant  evidence  of  the  presence  of  tubercle  to 
some  extent  at  the  apex.    Some  few  examples  of  this  sign,  at 
first  isolated  and  alone,  have  been  followed  to  my  certain 
knowledge  by  the  usual  confirmed  signs  and  symptoms  ot 
pulmonary  consumption.    In  not  a  few  of  the  cases  m  which 
this  sound  has  been  heard,  hemoptysis  had  been  recently 
present  and  to  some  considerable  extent.    This  sound  has 
shown  the  same  continuity  as  the  last  described  one.  The 
mechanism  has  offered  the  same  difficulties  as  the  last  sound, 
but  I  have  been  disposed  to  believe  it  much  the  same  as  that 
of  the  humming  sound. 

A  sound  resembling  that  of  arrowroot  powder  pressed  by 
the  finger,  I  have  occasionally  heard  in  persons  in  whom 
there  were  present  symptoms  of  phthisis,  such  as  cough, 
shortness  of  breath,  and  wasting.    I  have  been  able  to 
ascertain  the  fact  that  the  ordinary  physical  signs  of  phthisis 
have  subsequently  occurred  in  a  few  examples  of  this  sound. 
I  have  certainly  heard  it  at  the  base  of  the  lung  when  there 
have  been  unmistakable  signs  of  tubercle  at  the  apex.  It 
has  been  occasionally  associated  with  dullness  on  percussion, 
deficient  respiration,  and  defective  expansion.    It  has  also 
been  occasionally  heard  under  the  clavicle.    This  is  a  form  of 
dry  crepitation:  it  is  very  fine,  and  requires  some  atten- 
tion to  discover  it.    It  is  during  expiration  that  this  sound  is 
chiefly  heard.    When  it  is  heard  both  during  inspiration  and 
expiration  it  is  loudest  and  longest,  for  the  most  part  during 
the  latter  act.    The  mechanism  is  different  from  that  of  the 
above  described  sounds.    It  is  evidently  the  result  of  an 
impeded  contraction  of  the  fibrous  tissue  of  the  air  cells. 
The  air  in  the  vesicles  is  somewhat  impeded  in  the  exit  by 
pressure,  and  the  expelling  force  of  the  elastic  fibre  acts  in 
consequence  in  a  very  slightly  jerky  manner.     The  dry 
condition  of  the  air  cells  seems  to  promote  the  generation  ot 
the  sound.    The  sound  is  too  fine  to  depend  upon  pleural 
friction. 

Wool  or  yabn  tearing  sound.  —  Another  of  these  tine 
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sounds  which  I  have  occasionally  heard  at  a  period  very 
early  in  the  first  stage  of  phthisis,  and  when  the  disease  could 
not  be  satisfactorily  proved  to  exist  by  the  ordinary  physical 
signs  noted  in  previous  pages  of  this  work,  is  a  rather  coarse 
distension  sound,  occurring  at  the  latter  part  or  even  the 
termination  of  a  forced  inspiration.  The  sound  is  such  as 
might  be  produced  by  the  distension  of  air-cells  more  than 
usually  difficult  of  expansion  and  unduly  resisting.  It  has 
resembled  the  sound  produced  by  drawing  out  wool  or  yarn 
in  a  gentle  manner,  or  by  gently,  yet  with  some  force,  blowing 
into  it.  This  sound  is  heard  chiefly  under  the  clavicle  and 
above  the  third  rib.  It  has  been  generally  associated  with 
couch,  deterioration  of  the  health,  and  has  occurred  on 
the  approach  of  the  more  certain  kinds  of  phthisical  signs. 
Slight  fine  very  localised  sibilus  has  occasionally  been  allied 
with  it.  I  have  sometimes  heard  it  when  the  conclusive 
signs  of  phthisis  have  been  present.  I  regard  this  sound  as 
more  suspicious  than  the  others  just  described,  yet  I  think 
it  may  with  propriety  be  placed  in  the  same  category  with 
them,  viz.  suspicious  signs,  or  signs  of  probable  phthisis. 

Rolling  or  hollow  shell  sound  is  another  sound  which  I 
have  occasionally  heard  developed  in  the  first  stage  of  phthisis. 
It  resembles  the  wool  or  yarn  tearing  sound  and  the  buzzing 
sound,  but  it  is  different,  and  would  not  be  accepted  by  a  non- 
professional hearer  as  such.  It  is  a  noisy  but  not  highly 
pitched  sound :  it  seems  to  come  from  a  number  of  little 
spots  such  as  the  pulmonary  vesicles  or  terminal  tubules.  It 
seems  to  arise  from  the  stretching  and  inflating  of  fine  tissue 
reluctant  to  move  in  inspiration,  and  from  slow  contraction 
upon  air  so  confined  by  dense  tissue  as  to  be  with  difficulty 
expelled.  This  sound  has  a  resounding  tone  as  if  it  were  ori- 
ginated in  tissue,  surrounded  by  structure  well  supplied  with 
air.  The  sound  is  as  if  the  movements  causing  it  took  place 
in  a  shell,  and  it  has  sometimes  a  character  of  fine  rolling,  as 
of  a  carriage.  It  is  pretty  uniform  throughout  inspiration 
and  expiration.  It  continues  some  little  time  after  the  conclu- 
sion of  expiration,  as  denoted  by  the  fall  of  the  ribs,  and  is 
sometimes  maintained  throughout  the  whole  interspiratory 
period,  but  becoming  a  little  less  loud.  A  forcible  inspiration 
increases  its  loudness  and  fullness,  but  it  is  very  easily  detected 
in  calm  breathing.  I  have  no  doubt  whatever,  that  this  sound 
is  a  valuable  sign  of  phthisis  at  a  very  early  period,  but  I 
v.onld  not  say  that  it  is  not  often  present  in  simple  conges- 
tion, jind  in  other  minor  affections.  Yet  I  have  much  more 
frequently  found  it  associated  with  phthisis  and  with  some  of 
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the  ordinary  early  signs  of  this  disease  than  otherwise.  It 
has  happened  that  I  have  had  two  specimens  of  this  sound 
Ktelv  under  my  observation.  A  young  man,  valet  to  a  noble- 
man presented  it.  He  was  wasted,  hectic,  coughing,  and 
had  'some  dullness  on  percussion,  and  an  occasional  moist 
crackle  at  both  bases  and  right  axillary  region.  The 
respiration  sound  was  rolling,  shell-like,  rising  a  little  at  the 
end  of  inspiration;  it  was  also  deficient.  This  character  of 
sound  was  heard  at  both  apices  and  in  the  axillary  regions. 

I  heard  the  same  sounds  in  a  young  man,  a  baker,  named 
Stephens.  He  was  pallid,  short  of  breath,  troubled  with 
cough,  and  was  wasting.  He  had  dull  percussion,  and  an 
occasional  moist  crackle  under  the  right  clavicle.  The  sound, 
rolling  in  character,  was  heard  on  both  sides  at  the  apices, 
but  most  on  the  right.  With  the  differential  stethoscope 
tfreat  deficiency  of  respiration  was  made  out  at  the  right  apex. 
This  sound  increases  in  the  second  stage  of  the  disease,  till  it 
becomes  masked  by  the  loudness  of  humid  crepitation.  The 
mechanism  of  its  production  seems  to  be  that  which  the 
hearing  of  it  suggests,  and  which,  in  a  previous  paragraph 
has  been  already  described.  _  , 

The  above  fine  sounds  are  by  no  means  unequivocal  signs 
of  phthisis,  for  they  are  heard  when  it  is  impossible  for  us  to 
conclude  for  certain  that  tubercle  is  present ;  yet,  as  they  have 
been  known  to  be  followed  by  uneqrdvocal  signs  of  phthisis 
within  a  short  period,  and  are  often  associated  with  phthisis, 
they  may  be  regarded  as  of  value,  and  warranting  a  suspi- 
cion either  of  the  presence  or  of  the  approach  of  pulmonary 
consumption.  They  are  certainly  not  healthy  sounds.  It 
would  be  unwise,  in  the  highest  degree,  to  disregard  the 
warning  which  these  sounds  afford  of  the  probable  presence 
or  approach  of  tubercular  disease,  knowing,  as  we  do,  that 
phthisis,  when  present  to  that  extent  which  is  usually  at- 
tended by  dull  percussion,  dry  crackle,  or  bronchial  respira- 
tion, is  very  difficult  of  cure  or  of  arrest.  It  seems  most 
desirable  that  every  sign  which  can  be  obtained  that  will  lead 
to  an  early  diagnosis  of  phthisis,  or  even  to  a  reasonable 
suspicion  of  it,  or,  as  it  may  be  called  under  the  circumstances, 
probable  phthisis,  should  be  made  available,  and  assist  us  in 
the  decision  of  a  difficult  and  most  important  question. 

Pleural  friction  sound.— In  the  first  stage  of  chronic 
phthisis,  the  pleural  friction  sound  is  rare,  more  rare  than  in 
the  second.  This  sign  consists  of  a  coarse  interrupted  sound, 
as  of  a  rough  body  moving  upon  a  soft  one,  or  of  two  rather 
roughened  bodies  moving  on  each  other.    From  the  sound  of 
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silk  cloth  rustling  upon  silk  cloth,  it  may  reach  to  the  sound 
of  a  rough  finger  moving  upon  the  skin,  as  listened  to  by  the 
stethoscope.  In  my  experience  it  has  never  gone  beyond 
the  latter  character  in  roughness  in  the  first  stage,  unless 
there  was  present  old  pleuritic  exudation.  In  the  third 
stage  of  phthisis  the  friction  sound  attains  occasionally  to  the 
coarseness  of  scraping  or  grating,  such  as  might  be  produced 
by  moving  a  roughened  bone  over  the  skin,  but  of  this 
mention  will  be  made  at  the  proper  time.  Friction  sound, 
in  my  experience,  is  seldom  heard  under  the  clavicles,  and 
when  present  is  usually  discovered  at  the  inferior  dorsal  and 
lateral  regions.  I  believe  it  is  often  confounded  with  really 
lung  sounds,  for  many  so-called  friction  sounds  have  been 
associated  with  moist  crackle.  It  is  of  little  use  as  a  sign  of 
incipient  phthisis,  but  when  present  it  is  never  to  be  dis- 
regarded, for  it  is  usually  associated  with  pleurisy  or  im- 
pending pleurisy.  Of  pleura  sounds  more  will  be  said  in  the 
discussion  of  the  later  stages  of  pulmonary  tuberculosis. 
Effusion  of  liquid  into  the  pleural  cavity  occasionally  takes, 
giving  rise  to  abolition  of  respiration  sounds  and  to  the  pro- 
duction of  segophony ;  but  these  signs  will  be  discussed  more 
properly  at  a  later  period. 

The  crepitation  of  pneumonia  is  occasionally  heard  in  the 
first  stage  of  phthisis,  but  much  more  rarely  than  in  the 
second  and  third  stages.  In  some  few  cases  of  chronic 
phthisis  it  is  early  manifested,  but  it  is  in  the  acute  form  of 
phthisis  that  its  early  manifestation  is  chiefly  observed.  It 
is  not  uncommon  for  the  fine  crepitation  of  pneumonia  to 
inaugurate  the  deposition  of  the  diffused  tubercle  and  the 
tubercular  points  of  acute  phthisis. 

The  crepitation  of  pneumonia  is  the  noise  produced  by  the 
explosion  of  very  minute  air  vesicles  in  or  near  the  vesicles  of 
the  lung.  They  vary  from  the  size  of  a  pin  point  to  that  of 
a  millet  seed.  The  explosions  are  very  numerous  at  the  same 
time.  They  occur  with  the  inspiration  and  the  expiration, 
but  most  with  the  inspiration.  Their  duration  seldom 
exceeds  that  of  a  few  days.  This  sign  is  heard  chiefly  in 
the  inferior  dorsal  and  lateral  regions.  Being  much  more  a 
sign  of  phthisis,  or  of  a  complication  of  phthisis  in  the  second 
stage,  its  full  consideration  will  be  found  in  the  description 
of  that  stage. 

A  larger  and  louder  crepitation  is  not  unfrequently  heard 
in  the  first  stage  of  phthisis,  though  less  frequently  than  in 
the  second  and  third  stages.  It  is  the  sub-crepitant  rhonchus 
of  authors.   I  propose  to  call  it  medium  crepitation.    It  is 
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usually  dependent  upon  the  presence  of  capillary  bronchitis; 
I  have  known  it  to  proceed  from  the  presence  of  blood  and 
sanguineous  liquid  in  hemoptysis,  and  of  serous  liquid  in 
persons  affected  with  anasarca.  This  sound  has  a  larger 
rano-e  than  fine  crepitation,  being  often  heard  over  a  large 
proportion  of  one  lung.  The  explosion  of  air  vesicles  is  its 
cause.  These  air  vesicles  are  considerably  larger  than  the 
vesicles  of  pneumonia,  and  I  believe  have  the  size  of  small 
shot  or  mustard  seeds.  This  sound  is  generally  accom- 
panied with  sibilus  and  some  sonorous  rhonchus.  It  is  of 
more  lengthened  duration  than  fine  crepitation.  When 
occurring  with  hemoptysis  it  is  usually  of  very  short  dura- 
tion. When  associated  with  an  anasarcous  condition,  it  is 
usually  of  long  duration,  and  is  disposed  to  become  more 
diffused.  But  of  this  sign  more  will  be  said  under  the  second 
stage. 


CHAP.  IX. 

first  stage  :  auscultation — continued. 

Thoracic  Voice,  sometimes  increased  sometimes  reduced.  —  Nature  of  the 
normal  thoracic  Voice.— The  thoracic  Voice  unaffected  by  very  moderate 
Deposition.— Exalted  Voice.— Bronchophony.— Loud  forcible  Voice.— beat 
of  increased  Voice.— Voice  naturally  loud.— Increased  Voice  dependent  upon 
other  Diseases.  —  Cavity  Voice  mistaken  for  the  loud  forcible  Voice  of 
Phthisis.— Varieties  of  thoracic  Voice  in  Phthisis— Differential  Stethescope. 
—Mechanism  of  Voice.— Acoustic  Experiments  on  Lungs  —  The  Bronchophony 
of  Phthisis  and  other  Diseases. 

The  thoracic  voice  in  phthisis  is  an  important  element  in 
diagnosis,  and  I  shall  therefore  treat  not  only  of  this  sigu  in 
reference  to  this  particular  disease,  but  make  some  general 
observations  on  it. 

The  voice  heard  through  the  thoracic  walls  is  found  to  be 
altered  in  the  first  stage  of  phthisis,  and  this  alteration  is  one 
of  the  earliest  signs  of  the  presence  of  tubercle  of  the  lung. 
The  vesicular  murmur  is  seldom  materially  roughened  or  di- 
vided without  the  thoracic  voice  becoming  affected,  and  this 
alteration  becomes  more  manifest  as  the  first  stage  advances, 
as  the  deposit  of  dry  tubercle  proceeds,  as  bronchial  and 
defective  vesicular  respiration  are  established.  Up  to  this 
moment  the  thoracic  voice  is  augmented  and  unduly  distinct. 
But  when  the  deposition  and  the  consequent  consolidation 
have  proceeded  so  far  as  to  nearly  prevent  the  passage  of 
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air  through  the  bronchi,  greatly  to  narrow  their  calibre,  to 
render  them  comparatively  motionless  under  the  influence  of 
the  vibrations  of  the  larynx  and  trachea,  with  their  consonat- 
ing  column  of  air,  the  thoracic  voice  is  reduced,  and  becomes 
feeble  and  indistinct. 

I  am  in  doubt  whether  in  general  the  voice  or  the  percus- 
sion note  is  first  altered ;  but  I  am  inclined  to  think  that 
after  the  vesicular  respiration  is  decidedly  affected,  the  modi- 
fication of  the  thoracic  voice  in  the  first  stage  of  phthisis,  is 
the  next  sign  upon  which  we  may  depend.  The  alteration  in 
the  percussion  note,  I  am  disposed  to  believe,  comes  immedi- 
ately after.  Possibly  in  many  cases  the  percussion  note  may 
be  modified  simultaneously,  and  in  some  cases  may  be  even 
found  to  be  the  first  sensibly  modified. 

The  voice  heard  through  the  thoracic  walls,  either  immedi- 
ately by  the  application  of  the  ear,  or  mediately  by  acoustic 
instruments,  either  flexible  or  non-flexible,  is  the  laryngeal 
and  buccal  voice  carried  to  the  outer  walls  of  the  chest 
through  various  media.  Whenever  heard,  the  voice  must 
have  descended  from  the  mouth  and  larynx,  partly  through  the 
solid  wails  of  these  parts,  of  the  trachea,  and  the  bronchi,  but 
chiefly  through  the  enclosed  column  of  air,  to  the  lungs. 
The  voice  is  carried  to  the  chest  by  means  of  an  instrument, 
truly  a  wind  instrument,  to  the  efficiency  of  which  it  is 
necessary  there  shall  be,  1st,  a  continuity  of  solid  materials ; 
and,  2ndly,  an  enclosed  uninterrupted  column  of  air.  If 
these  conditions  be  absent  or  impaired,  the  voice  will  not 
duly  reach  the  chest.  And  if  the  walls  of  this  living  wind 
instrument  be  materially  altered,  either  by  rigid  thickening, 
or  by  partial  occlusion  by  means  of  mucus,  &c.  ;  or  if  the 
column  of  air  be  feebly  acted  upon  by  the  muscular  move- 
ments of  the  chest  and  larynx,  or  by  weak  or  impeded  vibra- 
tions of  its  containing  walls,  the  voice  will  be  but  feebly 
conveyed  to  the  parts  beneath.  If  the  column  of  air  be  great 
and  powerfully  acted  upon,  the  voice  conducted  down  will  be 
ample.  Causes  hindering  the  vibration  of  the  walls  of  the 
tube,  fixing  it,  and  narrowing  its  calibre,  —  such  as  tumours 
pressing  upon  it,— will  reduce  the  voice  transmitted,  and  part 
of  the  result  observed  will  be  due  to  the  column  or  columns 
of  air  in  the  lungs  consonating  to  a  small  extent  only. 

Without  the  enclosing  walls,  the  air  would  be  all  but  power- 
tete  to  carry  the  voice,  and  without  the  contained  air  the 
containing  walls  would  scarcely  at  all,  or  very  imperfectly, 
conduct  the  voice  to  the  chest  and  its  contents.  Free  uncon- 
fined  air  is  a  very  imperfect  conductor  of  sound,  compared 
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with  an  enclosed  column  of  air,  and  a  solid  cylinder,  particu- 
larly if  flexible,  is  an  imperfect  conductor  of  sonorous  undula- 
tions compared  with  a  hollow  one.  This  latter  fact  is  readily 
ascertained  by  experimenting  with  cylinders  of  glass  iron, 
wood,  or  gutta-percha.  The  air  column  then  greatly  aids  the 
solid  larynx  and  trachea  in  transmitting  the  voice ;  and  again, 
the  confining  walls  of  the  trachea  and  larynx  greatly  aid  in 
the  same  office.  It  is  to  be  understood,  however,  that  the 
column  of  air  is  the  chief  medium  of  the  natural  thoracic 

V°At'the  upper  part  of  the  sternum,  and  at  the  interscapular 
region  the  large  divisions  of  the  trachea,  are  brought  almost 
directly  in  contact  with  the  walls  of  the  chest,  no  pulmonary 
yielding  pad  intervening,  and  the  voice  conveyed  at  once 
slightly  through  the  bronchi,  and  chiefly  through  a  large 
cofumn  of  air,  to  the  walls  of  the  chest,  is  transmitted  through 
them,  and  is  heard  per  the  ear  placed  upon  the  outer  surface, 
with  little  alteration.  The  voice  at  these  parts  is  weaker  m 
some  measure  and  is  slightly  dulled  by  the  intervening  solid 
material,  but  has  its  distinctness  preserved  almost  intact. 

At  the  other  parts  of  the  chest  the  thoracic  voice  is  different. 
Conveyed  at  once  to  the  lung,  which  lies  immediately  between 
the  bronchial  tubes  and  their  contained  columns  of  air  and 
the  solid  walls  of  the  chest,  the  voice  is  there  interrupted  and 
muffled,  and  reaches  the  outer  surface  in  a  comparatively 
indistinct  and  humming  tone,  and  as  if  proceeding  from  a  little 
clisfc&iiiCG 

This  distant,  indistinct,  and  humming  voice  is  worthy  of 
careful  study.  It  should  be  well  impressed  upon  the  ausculta- 
tor's  mind,  so  that  deviations  from  its  characters  may  be  at 
once  recognised  as  such.  Without  a  knowledge  of  the  stan- 
dard, how  shall  we  recognise  deviations  from  it ! 

In  health,  in  almost  all  persons,  the  voice  somewhat 
muffled  and  indistinct,  without  much  sensible  vibration  to  the 
ear  or  hand,  and  free  from  wooden-like  or  metallic-like  tone, 
is  heard  over  the  chest  with  the  exception  of  the  sternal  region, 
the  interscapular  region,  and  on  either  side  of  the  spine  down 
to  the  12th  dorsal  vertebra,  where  it  is  more  distinct. 

This  humming  voice  is  more  voluminous  and  loud  under 
the  right  clavicle  than  under  the  left.  The  difference  being 
obvious,  and  often  very  striking.  The  explanation  of  this 
fact  is  probably  to  be  found  in  the  larger  calibre  of  the  right 
bronchus. 

The  voice  is  better  heard  at  the  exterior  of  the  chest  the 
louder  the  individual  speaks.    The  grave  voice  is  better  con- 
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veyed  to  the  ear  placed  upon  the  chest,  than  the  treble  voice, 
and  it  is  accompanied  with  more  thoracic  fremitus. 

In  some  children  in  perfect  health  the  voice  is  heard  under 
the  clavicles  with  remarkable  loudness  and  distinctness,  nearly 
as  much  so  as  through  the  atmosphere.  It  is  occasionally 
accompanied  with  sharp,  clear,  almost  metallic  tone,  as  if 
the  ear  were  receiving  the  sound  direct  from  a  metallic  tube 

O 

of  the  calibre  of  half  an  inch.  The  mobility,  elasticity,  and 
thinness  of  the  thoracic  walls  in  children  may  explain  this 
fact.  These  parts  may,  and  doubtless  do,  accept  sound  from 
air  bodies,  such  as  vesicular  lung,  with  less  difficulty  than 
heavier  and  thicker  materials,  such  as  the  walls  of  the  thorax 
in  the  more  advanced  periods  of  life.  In  many  old  persons, 
when  the  laryngeal  voice  is  strong  and  grave,  the  thoracic 
voice  is  very  strong.  The  comparative  rigidity  and  thickness 
of  the  bronchial  tubes  seem  to  aid  in  this  result. 

But  to  proceed  to  the  voice  in  phthisis,  we  find  it  is  uni- 
versally stated  that  it  is  increased  in  the  first  stage,  though 
to  this  sign  various  degrees  of  value  have  been  assigned. 
Good  observers  have  regarded  it  as  of  little  value  by  itself, 
but  as  I  have  to  deal  more  with  those  facts  which  I  have 
myself  observed  than  with  the  opinions  and  statements  of 
other  writers,  I  proceed  to  record  my  own  convictions. 

When  only  a  few  tubercles  are  scattered  through  the  apex 
of  a  lung,  I  believe  that  no  sensible  alteration  of  the  voice 
takes  place,  even  though  rough  respiration  sounds  and  sibilant 
rhonchus  are  present.  Of  this  I  have  satisfied  myself  by  long 
clinical  obsewation,  and  by  many  post-mortem  examinations. 

When  the  tubercular  deposit  assumes  the  proportion  of 
about  one-fourth  of  the  entire  bulk  of  the  apex,  giving  to  it 
an  obvious  increase  of  weight,  imparts  a  degree  of  firmness 
and  resistance  such  as  that  of  the  white  part  of  a  loaf  of  bread 
two  days  after  it  is  baked ;  when  the  secondary  and  tertiary 
bronchi,  those  varying  from  the  size  of  a  goose  to  a  crow  quill, 
are  invaded  or  compressed  to  a  considerable  extent,  so  as  to 
reduce  the  quantity  of  air  passing  to  and  fro,  and  while  the 
main  bronchi  are  uncompressed  so  as  to  retain  freedom  suffi- 
cient for  full  vibration,  and  the  lining  membrane  is  not 
thickened,  and  the  tubes  themselves  are  free  from  liquid,  the 
voice  will  generally  be  found  to  be  increased  in  intensity  and 
resonance  and  seeming  proximity.  This  form  of  thoracic  voice 
resembles  the  bronchial  voice  between  the  scapulas.  It  has 
been  compared  to  the  tracheal  voice,  but  I  think  unhappily, 
for  this  latter  has  a  cavity  character.  This  is  the  broncho- 
phony of  authors. 
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When  the  lung  has  become  as  firm  as  the  usual  plum  pud- 
ding from  the  presence  of  tubercle  and  of  fibrin,  the  result  of 
inflammatory  action,  and  from  the  expulsion  of  air  from  the 
vesicles  and  bronchial  tubes,  and  when  the  main  bronchus  is 
still  unimpaired  in  its  capacity  to  contain  air  and  to  vibrate, 
the  voice  will  be  strong,  ringing,  and  indistinctly  articulating, 
but  it  will  not  partake  of  the  character  of  superficial  cavernous 
pectoriloquy  which  we  find  in  cases  marked  by  the  presence  of 
superficial  large  cavities,  with  thin  membranous  walls,  in  the 
third  stage  of  the  disease.  Tbe  voice  is  more  vibratory,  and 
sounds  as  if  it  comes  through  solid  material.  This  form  of 
pbthisical  voice  is  very  common.  It  may  be  called  the  loud 
and  forcible  and  solid  voice  of  phthisis.  The  sound  certainly 
indicates  solidity.  It  often  possesses  a  metallic  quality,  and 
shakes  the  stethoscope;  unlike  the  whispering,  articulating 
pectoriloquy  of  caverns,  it  is  lost  during  whispering. 

The  strong  vocal  resonance  is  worthy  of  most  suspicion  as 
the  associate  of  phthisis  when  it  is  confined  to  one  part  —  to 
one  apex.  When  increased  vocal  resonance  of  the  right  side 
marks  the  presence  of  tubercle  there,  the  excess  over  the  left 
side  is  not  of  moderate  extent,  only  such  as  is  usual  in  health, 
but  is  very  great.  To  be  of  any  value  as  a  sign  on  the  right 
side,  the  voice  should  be  very  great.  When  the  increase  of 
vocal  resonance  is  observed  on  the  left  side,  and  it  exceeds 
that  of  the  right  side,  we  may  be  tolerably  sure  that  dilatation 
of  the  main  bronchus  has  taken  place  as  in  sacculating  bron- 
chitis, or  that  solidification  of  some  land  has  become  _  estab- 
lished ;  and  if  there  be  much  mucous  expectoration,  clicking, 
and  dull  percussion  sound,  it  is  extremely  probable  that  exten- 
sive tuberculisation  is  present. 

The  subclavicular  regions  are  the  earliest  seats  of  increased 
thoracic  voice.  It  is  almost  invariably  manifested  on  one  side 
only  at  first.  At  a  later  period  it  is  heard  at  the  scapular 
regions  and  towards  the.  base. 

When  strong  vocal  resonance  has  succeeded  to  naturally 
weak  vocal  resonance,  the  suspicion  of  tubercle  is  increased. 

It  generally  happens  that  the  increased  vocal  resonance  of 
phthisis,  even  in  its  first  stage,  is  associated  with  other 
abnormal  conditions,  in  respect  of  A,  the  general  strength, 
b,  emaciation,  and  c,  other  physical  signs  ;  so  that  in  at- 
taching value  to  it,  we  are  seldom  left  to  deal  with  it  as  an 
isolated  fact. 

The  intensity  of  vocal  resonance  is  often  associated  with 
conditions  altogether  unconnected  with  phthisis.  The  strength 
and  gravity  of  the  natural  voice  may  give  rise  to  it.  Persons 
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with  large  and  capacious  larynx  and  trachea  generally  afford 
gioat  vocal  resonance.  Thin  movable  walls  of  the  thorax  aid 
the  emission  of  the  voice,  as  already  remarked.  The  presence 
of  hepatisation  of  the  base  of  the  lung  I  have  observed  to  give 
rise  to  increased  vocal  resonance  under  the  clavicle.  I  have 
known  empyema  attained  to  a  considerable  extent,  to  be  asso- 
ciated with  decided  increase  of  vocal  resonance  when  it  has 
been  impossible  to  refer  it  to  any  other  condition  except  the 
effusion  within  the  pleural  cavity. 

"When  great  vocal  resonance  is  discovered  in  the  front  part 
of  the  chest,  in  the  first  stage  of  phthisis,  it  is  also  discovered, 
for  the  most  part,  at  the  posterior  corresponding  surface. 

On  the  whole,  I  am  disposed  to  attach  little  value  to  the 
thoracic  voice  as  a  means  of  determining  the  presence  of 
tubercle  in  the  early  period  of  the  first  stage  of  phthisis.  But 
it  is  in  every  way  desirable  to  know  its  conduct  in  this 
disease. 

The  voice  is  often  increased  beyond  what  is  the  average 
loudness,  not  only  when  no  tubercle  is  present,  but  it  fre- 
quently happens,  that  even  in  phthisis  no  increase  is  found 
until  a  late  period  of  the  first  stage.  I  believe  that  the 
increased  loudness  which  has  been  often  taken  for  that  of  the 
first  stage  of  the  disease,  has  been  in  reality  the  increased 
loudness  of  the  third  stage,  when  cavities  filled  with  air, 
and  having  a  communication  with  a  large  bronchus,  have 
been  present,  but  which,  from  the  absence  of  secretion, 
have  afforded  no  large  liquid  crepitation  or  gurgling  sounds. 
The  pectoriloquy  of  dry  silent  cavities,  associated  with  only 
very  little  dullness  on  percussion,  and  little  deterioration  of 
health, — a  contingency  by  no  means  rare, — I  believe  has 
often  been  accepted  by  even  good  auscultators  for  increased 
vocal  resonance  appertaining  to  the  first  stages  of  the  disease. 
Of  this  I  feel  convinced,  for  at  the  hospital  I  constantly 
meet  with  cases  in  which  cavities  are  present,  of  which 
increased  vocal  resonance,  is  for  a  time  the  chief  sign. 

The  frequency  of  the  presence  of  exalted  vocal  resonance, 
then,  in  the  first  stage  of  phthisis,  I  hold  to  be  very  consi- 
derably less  than  is  maintained  by  other  physicians,  and  I 
do  so  on  these  grounds :  1,  that  I  have  failed  to  detect  it  in 
very  many  cases  of  the  disease,  except  in  the  latter  periods 
of  the  first  stage  ;  and,  2,  that  many  of  the  cases  in  which  it  has 
been  observed  by  others  have  appeared  to  me  in  reality  to 
be  cases  of  phthisis  in  its  third,  and  only  nominally  in  the 
first  stage. 

It  has  been  only  when  tubercle  has  been  deposited  to 
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such  an  extent  as  to  impart  considerable  weight  and  solidity 
to  the  lung  that  it  has  augmented  vocal  resonance. 

From  the  preceding  observations,  it  follows  that  the 
thoracic  voice,  in  the  first  stage  of  phthisis,  is  found  in  differ- 
ent forms.  1st,  We  have  the  natural  voice;  2nd,  The  bron- 
chophonic  voice,  with  its  loud  tubular  characters ;  3rd,  The 
solid,  loud,  vibrating,  forcible,  and  often  metallic  toned  voice 
of  so'lid  lung  in  full  undulation  ;  4th,  The  reduced  voice  de- 
pendent upon  weak  laryngeal  voice,  either  natural  or  result- 
ing from  phthisical  implication  of  the  larynx ;  and,  finally, 
5th,  The  weak  voice  dependent  upon  great  solidification  of 
the  luno-,  and  compression  or  obliteration  of  the  bronchial 
tubes  cutting  off  the  necessary  supply  of  air  in  sonorous 
undulation. 

The  natural  voice  remains  when  tubercle  is  thinly  scat- 
tered over  the  pulmonary  structure. 

The  bronchophonic  voice  occurs  when  there  is  sufficient 
tubercle  to  impart  some  degree  of  additional  weight  and  firm- 
ness to  the  lung,  when  thus  preventing  the  ordinary  dis- 
persion of  the  sound  throughout  the  lung,  the  resonance  of 
the  voice  in  the  tubes  is  increased,  and  when  this  increase 
throws  the  bronchial  walls  and  surrounding  pulmonary 
structure  into  moderately  increased  vibration.  This  occurs 
earlier  than  the  latter  form  of  abnormal  voice. 

The  loud,  forcible,  solid  voice  takes  place  when  the  lung 
has  become  dense,  heavy,  and  greatly  loaded  with  dry 
tubercle,  or  firm  with  fibrinous  deposit  now  contracted ;  when 
the  laryngeal  voice  is  strong;  when  the  resonance  in  the 
bronchi  is  very  great,  and  is  equal  to  the  task  of  throwing 
firm  and  heavy  lung  into  vibration.  This  is  the  successor  of 
the  last  described  abnormal  form  of  voice,  and  it  frequently 
gives  place  to  the  fifth  form — the  reduced  voice  of  com- 
pressed bronchi.  It  is  generally  confined  to  one  side ;  its 
most  common  seat  is  the  sub-clavicular,  but  it  is  commonly 
heard  in  the  axillary  and  infra-scapular  regions.  It  is 
accompanied  with  fremitus  for  the  most  part,  and  com- 
monly suffices  to  cause  the  stethoscope  sensibly  to  vibrate, 
and  even  to  shake  the  head  of  the  auscultator.  It  is  common 
at  a  later  period  of  the  first  stage,  and  in  those  cases  of 
phthisis  that  refuse  to  proceed  to  the  second  stage.  It  is  not 
heard  at  a  very  early  period.  I  believe  this  is  the  form  of 
thoracic  voice  that  has  brought  some  discredit  upon  ausculta- 
tion, in  so  far  as  it  has  been  taken  for  cavernous  voice.  It 
is  well  known,  that  formerly  auscultators  frequently  inferred 
the  presence  of  cavities  from  a  certain  character  of  the  voice, 
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— from  what  is  called,  perhaps  somewhat  vaguely,  pecto- 
riloquy, when,  as  revealed  afterwards  by  post  mortem  exami- 
nations, none  were,  or  could  have  been,  present.  It  was 
doubtless  this  form  of  thoracic  voice  that,  mistaken  for  ca- 
vernous voice,  gave  rise  to  this  error.  The  absence  of  gur- 
gling and  of  cavernous  cracking  or  bubbling,  and  the  loss  of 
the  sign  on  whispering,  will  serve  to  distinguish  the  loud 
forcible  voice  of  the  first  stage  of  phthisis  from  the  cavernous 
pectoriloquy  of  the  third  or  cavity  stage  of  the  disease.  _  This 
is  a  form  of  bronchophony  like  the  last  described  variety  of 
voice.  It  is  usual  to  find  this  sign  either  confined  to  one 
side,  or  more  developed  on  one  side  than  on  the  other. 

Eeduced  thoracic  voice  is  not  uncommon  in  the  first  stage 
of  phthisis.  It  occurs  when  the  voice  is  naturally  weak,  or 
when  from  debility  it  becomes  so.  Eeduction  of  the  voice 
occurs  by  no  means  unfrequently  when  in  consequence  of 
larvngeal  inflammation  and  ulceration  the  voice  loses  its 
force.  When,  from  these  causes  operating,  the  thoracic  voice 
loses  its  strength,  reduction  is  observed  to  hold  throughout 
the  chest.  In  some  examples  I  have  found  the  reduction  to 
hold  less  in  respect  of  the  immediate  seat  of  the  disease  ;  but 
in  other  examples  again  the  reduction  has  been  most  marked 
there.  Eeduced  voice  occasionally  occurs  in  the  first  stage 
of  phthisis  from  an  excessive  amount  of  consolidation,  or 
from  the  consolidation  being,  so  to  speak,  in  excess  of  the 
supply  of  air  through  bronchial  passages.  I  have  occasionally 
found  this  at  the  apex,  but  I  have  met  with  it  much  more  fre- 
quently at  the  base  of  the  lung,  and  posteriorly.  The  vocal  un- 
dulations, descending  into  the  condensed  lung  and  compressed 
bronchi,  are  not  sufficient  in  volume  and  force  to  cause  free 
consonance  or  resonance  of  the  tubes  and  solid  parts.  It  is  in 
the  latter  periods  of  the  first  stage  that  we  most  frequently 
find  this  sign.  It  is  common  in  cases  which  have  been  marked 
by  pneumonia.    Full  percussion  sound  always  attends  it. 

For  the  detection  of  differences  in  the  intensity  and  cha- 
racter of  vocal  resonance  at  two  parts  of  the  chest,  of  two 
corresponding  parts  of  the  right  and  left  side,  the  differential 
stethoscope  proves  of  great  value.  The  method  of  using  it  is 
this  : — Place  the  two  cups  on  the  two  different  parts  at  the 
same  moment ;  if  the  voice  be  materially  greater  at  one  part 
than  another,  the  ear  connected  with  that  part  seems  the 
only  one  through  which  the  observer  hears.  If  the  difference 
be  not  material,  then  it  is  best  to  apply  the  cups  in  suc- 
f  -ion.  As  soon  as  an  observation  has  been  made  with 
one  ear  at  one  part,  another  observation  may  be  taken  with 
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the  other  ear  at  the  other  part.  A  very  minute  difference 
may  be  thus  clearly  appreciated.  The  difference,  now 
strongly  revealed  to  the  mind,  both  in  intensity  and  in  cha- 
racter, may  be  entirely  overlooked  by  an  auscultator  employ- 
ing the  common  wooden  stethoscope. 

The  mechanism  of  the  alterations  of  the  thoracic  voice  in 
the  first  stage  of  phthisis  deserves  attention,  and  I  shall  treat 
of  it  in  a  comprehensive  manner. 

It  has  been  universally  considered  by  auscultators  that  a 
very  sufficient  and  satisfactory  solution  of  the  phenomenon  of 
increased  voice  is  obtained  by  an  increase  of  the  sound-con- 
ducting power  of  the  lung  as  it  loses  its  vesicular  character  and 
takes  on  more  and  more  of  the  condition  of  solidity.  The  tu- 
berculating  lung  approaches  to  the  condition  of  a  solid  contra- 
distinguished from  a  body  enclosing  a  large  quantity  of  air ; 
and  as  it  is  an  acknowledged  fact,  that  solids  convey  sound 
better  than  liquids  or  gaseous  bodies,  it  has  seemed  natural 
and  justifiable  to  find,  in  this  increased  density,  a  sufficient 
explanation  of  the  acoustic  fact  observed. 

Laennec  was  of  opinion  that  solidified  lung  conducted 
sound  better  than  healthy  lung  ;  and  his  view  received  uni- 
versal assent  until  the  contrary  was  advanced  some  years  back 
by  Skoda,  the  celebrated  German  auscultator.  Skoda  main- 
tained that  the  sound-conducting  property  was  reduced 
instead  of  being  increased;  and,  therefore,  he  concluded 
that  no  alteration  in  regard  to  the  conduction  of  sound  could 
be  held  to  solve  the  occurrence  of  increased  vocal  resonance. 
It  is  to  Dr.  Markham  and  Dr.  Herbert  Davies  that  the  pro- 
fession in  this  country  are  indebted  for  the  diffusion  of  the 
knowledge  of  Skoda's  views.  Dr.  Herbert  Davies,  in  his 
work  on  the  "Physical  Diagnosis  of  the  Diseases  of  the 
Lungs  and  Heart,"  gave  a  good  account  of  Skoda's  views ; 
and  more  recently  Dr.  Markham  has  favoured  the  profession 
with  a  translation  of  this  German  physician's  work.  Dr.  Her- 
bert Davies  adopts  the  greater  part  of  Skoda's  views  on  the 
thoracic  voice,  but  declines  to  admit  that  solidified  lung 
conveys  sound  worse  than  vesicular  lung. 

Skoda  refers  the  increased  thoracic  voice  of  phthisis,  in  its 
first  stage,  to  the  acoustic  principle  of  consonance.  He  be- 
lieves that  the  increase  of  sound  is  due  to  reflection  of  sound 
from  abnormally  dense  bronchial  walls,  and  to  the  air  in 
the  bronchi  taking  on  in  excess  the  same  sonorous  undula- 
tions as  those  of  the  air  contained  in  the  laiynx,  and  that 
the  amount  or  sum  of  sound  is  thus  increased.  Consonance 
takes  place  more  fully  in  tubes  rendered  rigid  and  surrounded 
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by  an  amount  of  substance  unfavourable  to  the  transmission 
and  diffusion  of  the  original  sound.  Now  this  is  what  is 
found  in  phthisis,  for  the  tubes  are  surrounded  by  condensed 
tissue  unfavourable  to  the  exit  and  diffusion  of  sound.  The 
sound  undulations  are  therefore  confined. 

The  consonance  of  the  contained  air  will  be  greatly  pro- 
moted by  these  conditions :  a  thickened  state  of  the  lining 
membrane,  a  rigid  condition  of  the  cartilages,  and  a  sur- 
rounding tissue  deprived  of  air.  These  conditions  will  serve 
to  retain  and  to  reflect  sound.  It  is  right  to  observe,  how- 
ever, that  these  conditions  may  be  carried  too  far,  and,  in 
reference  to  the  sound  may  be  excessive  and  destructive 
of  it. 

To  proceed  to  describe  what  I  myself  believe  to  be  the  true 
solution  of  the  increased  vocal  resonance  of  phthisis  in  its  first 
stage,  a  task,  by  the  way,  which  I  find  greatly  more  easy  than 
detailing  the  views  of  other  observers. 

This  is  what  I  believe  actually  happens  when  in  the  first 
stage  of  phthisis  increased  thoracic  voice  is  observed.  The 
voice  descending  from  the  larynx  into  the  bronchial  tubes  is 
prevented  reaching  to  the  vesicles  and  terminal  bronchi,  and 
even  the  penultimate  bronchi,  by  the  presence  of  tubercular 
matter  now  filling  them,  and  by  the  pressure  of  the  adjacent 
adventitious  materials,  such  as  fibrin,  and  by  the  presence  of  a 
great  amount  of  blood  in  the  surrounding  tissue,  and  also  by 
the  mucus  and  serous  fluid  occluding  the  passages.  The  sono- 
rous undulations  of  the  air  are  abruptly  stopped  in  their  exit 
from  the  bronchi,  and  in  their  process  of  intimate  division  and 
of  rapid  decay.  They  are  reflected,  and  the  cavity  being  small, 
the  undulations  of  sound  are  multiplied,  the  walls  of  the  still 
pervious  bronchi  are  thrown  into  unwonted  vibrations,  and 
in  fact  they  consonate.  The  result  of  all  this  is,  that  such  an 
increase  of  the  ordinary  sound  is  procured  in  the  bronchi,  that 
the  voice  is  carried  to  the  walls  of  the  chest  in  a  materially 
intensified  amount. 

That  increased  sound  in  pipes  or  vessels  is  procured  through 
consonance  or  resonance,  by  dealing  with  them  so  as  to  retain 
the  sonorous  undulations  of  this  contained  air,  may  be  satis- 
factorily proved  and  illustrated  by  the  following  experiments. 

A.  Sound  a  bell  by  drawing  a  violin  bow  gently  and  slowly 
across  its  edge  so  as  to  obtain  its  lower  or  graver  notes ;  place 
a  cylinder  of  wood  or  pasteboard,  open  at  both  ends,  about  a 
foot  in  diameter  and  a  foot  and  a  half  long,  before  the  sound- 
ing bell  so  that  it  shall  receive  the  sonorous  undulations  of  the 
bell ;  now  suddenly  close  the  further  end  of  the  cylinder.  The 
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moment  the  cylinder  is  closed  a  very  great  increase  of  sound 
is  procured,  for  the  box  consonates  under  the  influence  of  the 
sonorous  undulations  arrested  in  their  exit  from  the  cylinder. 
A  box  already  closed  at  its  further  extremity  suddenly  made 
to  approach  the  bell  answers  well. 

B.  Sound  a  boy's  common  tin  pipe  or  flute,  now  much  in 
use  as  a  child's  plaything  ;  sound  again  with  most  of  the  open- 
ings closed.  The  second  sound  is  much  louder,  and  the 
vibrations  of  the  pipe  are  increased  sensibly  to  the  touch. 

C.  Take  a  glass  shade,  hold  it  in  the  air  and  apply  to  its 
closed  end  a  musical  box ;  now  close  the  open  end  of  the  shade 
by  placing  it  lightly  on  a  table,  or  by  any  other  means :  the 
sound  has  now  become  intensified,  and  the  vibrations  of  the 
glass  are  made  more  manifest  to  the  hands.  The  increase  of 
the  sound  is  further  ascertained  by  placing  the  ear  in  imme- 
diate contact  with  the  glass  shade. 

D.  The  increase  of  sound  in  a  cavity  may  be  again  exhibited 
by  preventing  the  diffusion  of  the  sonorous  undulations  of  the 
air  in  this  manner :— Take  a  bag  of  india-rubber  or  a  bladder, 
some  four  inches  long  and  some  two  incbes  broad  ;  fit  into  one 
end  a  piece  of  india-rubber  tube  a  quarter  of  an  inch  in 
diameter  and  a  foot  long ;  adapt  to  the  free  extremity  of  the 
tube  a  mouth  piece  of  wood,  such  as  the  object  piece  of  a 
stethoscope  ;  speak  into  the  tube,  and,  by  means  of  a  flexible 
stethoscope  placed  upon  the  bag,  listen  to  the  sounds  conveyed 
to  it.  Now  contract  the  dimensions  of  the  bag  by  pressing 
with  the  fingers,  or  by  folding  up  the  side  or  further  extremity, 
and  the  voice  sounds  will  be  found  to  be  materially  augmented. 
The  resonance  is  increased  in  proportion  as  the  diffusion  of  the 
sound  up  to  a  certain  point  is  prevented,  the  entrance  remain- 
ing the  same. 

But  the  presence  of  increased  resonance  of  the  bronchi,  air, 
and  lung  in  the  first  stage  of  phthisis,  as  described,  is  not  the 
only  cause  of  the  increased  voice  at  the  surface  of  the  thorax. 
Another  acoustic  principle  comes  into  play,  and  materially 
aids  the  result.  This,  I  believe,  has  not  previously  been 
noticed  in  thoracic  acoustics.  It  has  been  ascertained  by  ex- 
periment, that  sounds  are  better  communicated  to  solid  bodies, 
such  as  the  walls  of  the  chest,  by  solid  than  by  aeriform  bodies. 
Now,  a  tuberculated  lung  is  a  solid  body  compared  with  vesi- 
cular lung,  which  may  be  regarded  as  an  almost  aeriform  body, 
and  it  might  at  once  be  inferred  that  the  first  would  be  more 
likely  to  convey  sounds,  or  to  impart  them  to  a  solid  body, 
than  vesicular  healthy  lung  would  do. 

I  have  found  by  actual  experiment  that  vesicular  lung,  in  a 
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state  of  sonorous  undulation,  transmits  sound  worse  to  a  solid 
wooden  stethoscope  than  to  a  flexible  air  stethoscope,  while  on 
the  contrary  apiece  of  hard  boiled  beef  transmits  sound  much 
better  to  a  solid  wooden  stethoscope  than  to  a  flexible  air  one. 
I  have  also  found  that  liver  and  vesicular  lung  have  the  same 
sounds  conducted  differently  through  the  breast  of  a  sheep  and 
a  wooden  stethoscope.  The  liver  experiment  results  in  most 
sound. 

Thus  it  would  appear  that  the  acoustic  advantage  of  in- 
creased resonance  in  the  case  of  lung  solidified  by  means  of 
tubercle,  is  aided  in  producing  increased  thoracic  voice  by  the 
principle  that  one  solid  body  transmits  sound  better  to  another 
than  an  aeriform  body  transmits  it  to  a  solid  body.  Number- 
less experiments  have  satisfied  me  that  the  momentum  or 
force  of  a  body  in  sonorous  undulation  must  bear  a  certain 
ratio  to  the  weight  or  resistance  or  inertia  of  the  body  to 
which  it  is  to  transmit  its  undulations;  i.e.  that  a  solid  body 
requires  a  greater  force  than  a  liquid  one,  and  a  liquid  one  a 
greater  force  than  an  aeriform  one.  In  this  way  the  greater 
power  over  the  walls  of  the  chest  exercised  by  solid  lung,  com- 
pared with  vesicular  lung,  contributes  to  the  observed  increase 
of  thoracic  voice. 

For  analogous  phenomena,  let  us  make  a  few  experiments. 
1.  Place  the  end  of  a  wooden  rod  successively  upon  two  bags, 
one  filled  with  air  and  another  filled  with  water,  and  we  shall 
find  that  more  sound  is  conveyed  when  the  rod  is  placed  upon 
water  than  when  placed  upon  air.  2.  Place  two  rods,  one  of 
wood  and  another  of  iron,  in  water  in  a  state  of  sonorous  un- 
dulation, and  we  shall  perceive  that  more  sound  is  conveyed 
through  the  wooden  rod  than  through  the  iron  one.  In  the 
first  experiment  the  water  has  more  momentum  than  the  air, 
and  in  the  second  the  iron  having  a  weight  and  resistance 
too  great  in  proportion  to  the  momentum  of  the  water,  the 
Bound  is  only  imperfectly  taken  up  by  it  and  transmitted  to 
the  ear.  Further,  if  in  the  case  of  the  water  we  experiment 
with  wood  and  with  a  lighter  conductor,  viz.  air  in  an  india- 
rubber  tube,  we  have  a  still  more  remarkable  result,  for  the 
air  in  the  tube  having  less  resistance  than  the  wood,  and  the 
momentum  of  the  water  being  only  moderate,  the  sound  is 
much  better  communicated  than  by  the  wood.  But  be  this 
explanation  true  or  erroneous,  the  acoustic  fact  remains  un- 
altered. 

It  has  been  said  at  a  previous  part  of  this  article,  that 
great  thoracic  resonance  is  occasionally  present  when  there  is 
no  consolidation  of  the  lung,  and  this  happens  when  the  voice 
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is  grave  and  forcible,  and  when  the  bronchial  passages  are 
unusually  large,  either  from  natural  conformation,  or  from 
dilatation  from  disease.  On  the  other  hand,  it  frequently 
happens  that  that  amount  of  consolidation  from  tubercle  is 
present  in  phthisis  in  its  first  stage,  which  might  be  supposed 
would  be  calculated  to  increase  tubular  resonance  without  this 
phenomenon  being  observed.  In  fact,  I  have  not  unfrequently 
found  in  the  first  stage  that  the  thoracic  voice  was  reduced. 
This  absence  of  increased  thoracic  voice,  and  this  reduction 
below  the  natural  standard,  when,  from  surroundiug  soimd, 
obstructing  tubercle,  and  other  material,  the  contrary  might 
be  expected,  are  found  to  depend  on  various  conditions. 
One,  and  a  not  infrequent  one,  is  a  certain  weakness  of  voice 
depending  upon  incipient  disease  of  the  larynx.  The  voice 
is  low,  occasionally  rather  high  in  pitch,  cracked  and  irregu- 
lar, occasionally  husky  or  hoarse,  sometimes  falling  as  low  as 
a  whisper.  This,  though  not  so  frequent  in  the  first  stage  of 
phthisis  as  in  the  second,  and  still  less  so  than  in  the  third 
stage,  is  by  no  means  unusual.  It  depends  upon  a  dry, 
swollen,  partially  occluded  state  of  the  larynx  and  the  rima 
glottidis,  and  a  somewhat  rigid  condition  of  the  vocal  chords. 
This  again  depends  upon  chronic  inflammation  spreading  up 
from  the  seat  of  the  tubercle,  and  occasionally  resulting  from 
the  passage  through  this  canal  of  acrid  secretions  from  the 
diseased  part.    The  vocal  sounds  are  ill  formed. 

The  volume  of  air  originally  thrown  into  vibration  is  small, 
and  consequently  the  undulations  transmitted  to  the  bronchi 
are  feeble,  and  incapable,  even  with  all  the  reflection  and 
closing  in  of  which  they  are  the  subject,  of  that  amount  of 
resonance  sufficient  to  throw  the  bronchial  walls  and  the 
solid  lung  into  sonorous  motion  sufficient  to  produce  aug- 
mented thoracic  voice. 

Another  cause  which  occasionally  prevents  that  amount  of 
resonance  sufficient  to  produce  augmented  thoracic  voice,  is 
the  presence  of  a  great  amount  of  tubercle,  compressing  the 
bronchi,  and  completely  nullifying  in  this  way  the  reso- 
nance of  the  air  in  the  tubes.  The  tubes  are  so  compressed 
that  they  refuse  to  vibrate  in  unison  with  the  contained  air. 
This  occurs  in  those  cases  in  which  the  lung  becomes  very 
dense,  heavy,  and  occasionally  augmented  in  size.  Though 
this  is  a  frequent  cause  of  non-augmentation  of  thoracic  voice, 
and  even  of  unduly  weak  thoracic  voice,  it  is  less  frequently 
thus  in  operation  than  fibrinous  and  cancerous  deposits. 
These  latter  materials  prove  more  obstructive  of  the  larger 
air  passages  than  mere  ordinary  tubercle. 
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Another  condition  which  counteracts  the  tendency  of  simple 
tubercular  deposit  of  moderate  extent  to  produce  increased 
thoracic  voice,  is  the  presence  of  liquid,  such  as  thin  mucus, 
blood,  or  purulent  secretion  in  the  bronchi.  This  serves  very 
effectually  to  reduce  thoracic  voice.  Unless  the  undulations  of 
the  air  break  down  the  partitions  of  liquid,  the  voice  is  inter- 
rupted. Would  we  ascertain  by  experiment  how  much  sound 
transmitted  by  air  through  an  air  tube,  is  impeded  by  the 
presence  of  even  a  very  little  liquid,  let  us  place  even  so 
small  a  quantity  as  one  drop  of  water  in  an  indiarubber 
hearing  tube,  or  a  flexible  stethoscope,  so  that  at  some  one 
very  little  spot  the  entire  calibre  of  the  tube  may  be  occupied 
by  it,  and  we  shall  find  that  sounds  previously  heard  in  force, 
are  now  heard  very  feebly  and  indistinctly.  We  can  thus 
understand  how  it  is  that,  in  phthisis,  the  thoracic  voice  may 
now  be  augmented  and  now  reduced.  The  liquid  comes  and 
goes. 

Before  concluding  my  observations  on  the  mechanism  of 
the  alterations  in  the  thoracic  voice  of  the  first  stage  of 
phthisis,  I  am  desirous  of  adding  the  results  of  my  experi- 
ments upon  the  comparative  sound-conducting  properties  of 
natural  lung,  and  lung  abnormally  altered  in  density. 

The  amount  of  sound-conducting  power  of  the  lung  is  of 
itself  not  sufficient  to  explain  the  greater  or  lesser  degree  of 
thoracic  voice.  Conduction,  although  an  element  in  the  pro- 
cess, is  not  the  only  one.  The  amount  of  the  sound  that  is  to 
be  operated  upon  by  conduction  is  to  be  considered,  and  we 
have  already  found  that  the  condition  of  the  lungs  and  the 
bronchial  passages  is  very  operative  in  this  respect.  The 
consonance  due  to  increased  density  of  the  lung  greatly  in- 
creases the  amount  of  sound  that  may  be  conducted. 

If  we  have  an  absolute  increase  of  sound  by  means  of  con- 
sonance, we  may  have  an  increase  of  thoracic  voice,  although 
the  conducting  power  of  the  lung  remains  the  same.  The 
absolute  increase  of  sound  is  a  great  element  in  the  increased 
thoracic  voice. 

From  numerous  experiments  which  I  have  made,  I  have 
satisfied  myself  of  several  facts  much  in  accordance  with  the 
statements  of  Skoda. 

Sounds  communicated  from  solid  bodies,  such  as  a  watch, 
or  a  table  in  sonorous  undulations  from  contact  with  a  tun- 
ing fork  or  a  musical  box,  to  healthy  vesicular  lung,  are  well 
conducted  to  the  ear  directly  applied  to  it ;  not  in  an  inferior 
degree  than  when  solid  tuberculated  lung  and  cancer  lung  are 
employed. 
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When  air  stethoscopes,  such  as  my  differential  stethoscope, 
are  employed,  vesicular  lung  transmits  sound  from  solid 
bodies  much  better  than  when  the  solid  stethoscope  is  the 
hearing  instrument  in  use. 

When  the  instrument  employed  is  the  solid  wooden  stetho- 
scope, solidified  lung  transmits  sound  rather  better  than  the 
air  stethoscope. 

Very  dense,  tough  lung,  such  as  cancer  lung,  transmits 
sound  even  to  a  wooden  stethoscope  less  perfectly  than  lung 
havin^  a  little  air  contained  within  it.  This  fact  coincides 
perfectly  with  what  we  have  stated  as  to  the  superiority  of 
hollow  wood  over  solid  and  hard  wood.  It  also  corresponds 
with  the  fact  which  I  have  ascertained,  that  dense  bodies 
pierced  with  holes  conduct  sound  better  than  when  entire ; 
and  also  with  the  fact  that  freedom  for  motion  is  promotive  of 

the  same  result.  _ 

Luno-  in  a  state  of  high  emphysema  conducts  sound  both 
to  the  "wooden  and  the  air  stethoscope  worse  than  healthy 
vesicular  lung.  This  corresponds  with  the  principle  that 
gasiform  bodies  have  little  momentum,  and  transmit  sound 
with  comparative  difficulty  to  solid  bodies. 

On  the  whole,  I  regard  the  varying  degrees  of  sound-con- 
ductino-  power  in  the  moderate  alterations  of  the  lung,  m 
respect?  of  density,  as  little  operative  in  the  modifications  of 
the  thoracic  voice  which  we  observe  in  the  first  stage  of 
phthisis.  I  agree  with  Skoda  that  it  is  to  consonance,  due  to 
the  unwonted°  retention  of  the  sonorous  undulations  of  the 
laryngeal  voice,  that  most  of  the  result  is  to  be  attributed. 

The  bronchophony  of  phthisis,  in  its  first  stage,  must  be 
distinguished  from  sounds  bearing  a  close  resemblance  to  it, 
almost  identical  with  it,  and  which  are  heard  m  very  differ- 
ent morbid  conditions  of  the  lung  and  bronchial  tubes. 

A  The  bronchophony  of  phthisis  is  liable  to  be  mistaken 
for  the  same  sound  in  hepatisation.  When  this  sign  occurs  in 
coni  unction  with  recent  hepatisation,  we  have  the  remains  of 
small  moist  crepitation,  and  when  associated  with  old  hepa- 
tisation, the  absence  of  respiration  is  great  compared  with 
the  diminution  in  phthisis  in  its  first  stage.  In  hepatisation 
the  advent  of  disease  is  sudden  compared  with  phthisis  :  the 
acute  symptoms  have  been  sharper  and  have  been  of  shorter 
duration,  lasting  in  general  only  a  few  days,  and  have  em- 
braced pain,  shortness  of  breath,  glutinous  transparent,  almost 
colourless,  or  very  slightly  rusty-coloured  sputum  I  he 
seat  of  bronchophony  in  hepatisation  is  commonly  ditterent 
from  that  of  phthisis.    While  it  is  found  in  the  sub-ola- 
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vicular  regions  in  phthisis  most  commonly,  in  hepatisation 
it  is  almost  invariably  found  at  the  scapular  and  infra-scapu- 
lar regions. 

B.  The  bronchophony  of  phthisis  may  be  mistaken  for 
the  bronchophony  of  dilated  bronchi  in  chronic  bronchitis. 
But  this  sign,  the  associate  of  chronic  bronchitis,  is  usually 
accompanied  with  percussion  that  is  resonant,  clear,  and  of 
long  duration.  The  sibilus,  the  snoring  and  cooing  bruits, 
both  with  inspiration  and  expiration,  attend  bronchitis,  and 
comparatively  rarely  phthisis.  The  seat  of  bronchophony, 
the  associate  of  bronchitis,  is  more  general  than  that  of 
phthisis ;  it  is  commonly  found  on  both  sides  of  the  chest. 
It  is  more  generally  heard  at  the  angle  of  the  scapula  than 
in  phthisis.  I  have  generally  remarked  that  the  thoracic 
voice  of  bronchitis  becomes  more  superficial  than  that  of 
phthisis  in  its  first  stage,  both  at  the  anterior  and  superior 
parts  of  the  chest,  and  below  the  angles  of  the  scapula,  and 
that  it  is  less  strong,  accompanied  by  less  vibration  of  the 
wooden  stethoscope. 

C.  The  bronchophony  of  phthisis  is  to  be  distinguished 
from  the  pectoriloquy  proceeding  from  a  cavity.  The  pec- 
toriloquy of  a  cavity  usually  presents  characters  in  itself 
■which  serve  to  distinguish  it  from  the  former  sign.  The 
voice. is  usually  clear,  distinct,  and  the  letters  of  each  word 
seem  to  be  distinctly  articulated,  and  so  conveyed  into  the 
ear  of  the  hearer.  When  the  cavity  is  large,  the  voice  is,  as 
it  were,  puffed  by  a  large  volume  of  air  into  the  ear :  the 
air  seems  to  pass  into  the  ear,  and  without  much  forcible 
vibration  of  the  wooden  stethoscope,  unless  the  voice  be  very 
powerful.  Whispered  voice  is  heard  with  the  same  charac- 
ters. If  moist,  the  cavity  presents  large  gurglings.  If  dry, 
a  crack  of  a  resounding  .  or  metallic  character  is  occasionally 
heard  us  a  bubble  bursts  in  the  interior.  Blowing  bruits,  as 
of  air  entering  or  escaping  from  a  chamber  by  means  of  a 
bronchial  tube,  narrow  or  rough,  are  occasionally  heard. 
These  blowing  sounds  chiefly  hold  during  expiration. 
Then  "sawing  and  creaking"  bruits,  as  if  coming  from 
a  cavity,  are  likewise  heard.  These  signs  serve  to  dis- 
tinguish, with  much  facility,  the  thoracic  voice  of  a  large 
cavity  from  that  of  phthisis  in  its  first  stage.  The  tho- 
racic voice,  proceeding  from  a  small  cavity  covered  by  con- 
solidated tubercular  lung,  is  more  difficult  to  distinguish 
from  the  thoracic  voice  of  the  first  stage  of  phthisis.  °Yet 
with  attention,  this  may  usually  be  done.  The  voice  if  the 
cavity  be  small,  is  usually  accompanied  with  more  vibration 


G2 


ON  RESPIRATION. 


of  the  stethoscope  than  that  of  large  cavities,  and  therefore 
more  closely  resembles  the  voice  of  early  phthisis.  But  it  is 
commonly  accompanied,  if  not  by  gurgling,  by  large  liquid 
crepitation,  which  we  never  have  in  phthisis  in  its  first  stage, 
unless  complicated  with  a  very  unusual  amount  of  bronchitis 
and  bronchial  secretion.  The  dullness  of  percussion,  when 
we  have  small  cavities,  not  in  the  first  days  of  their  existence, 
with  superincumbent  lung,  is  generally  decided,  and  there 
is  a  depression  of  the  chest,  and  also  a  deficiency  of  motion, 
not  commonly  found  in  phthisis  with  mere  crude  tubercle. 

D.  We  have  the  thoracic  voice,  called  bronchophony,  in 
oedema  of  the  lungs  ;  but  the  seat  of  this  is  the  infra-scapular 
and  inferior  dorsal  regions.  It  is  always  accompanied  with 
large  liquid  crepitation,  and  the  percussion  note  at  the  an- 
terior and  superior  thoracic  regions  is  not  abnormally  dull. 
The  absence  of  phthisical  sputa,  and  the  presence  of  unusual 
dyspnoea,  without  great  emaciation,  are  remarked  in  oedema. 

E.  The  same  thoracic  voice  is  occasionally  heard  under  the 
clavicle  in  cases  of  empyema  as  occurs  in  the  first  stage  of 
phthisis;  but  no  difficulty  attends  the  diagnosis,  as  the 
percussion  in  the  former  disease  is  generally  clear  below  the 
clavicles,  and  exceedingly  dull,  or  absolutely  so,  below  the 
scapula.  The  respiration  sounds  are  exceedingly  feeble  and 
distant,  if  heard  at  all  at  the  base  of  the  affected  side,  and 
the  vocal  fremitus  is  entirely  absent  below  in  examples  of 
empyema  attended  with  the  bronchophonic  voice. 

F.  The  bronchophonic  sign  of  phthisis  is  occasionally 
simulated  in  examples  of  tumour  in  the  thorax.  Aneurism  of 
the  commencing  aorta,  when  it  compresses  the  bronchi  near 
the  bifurcation,  is  occasionally  attended  with  considerable  in- 
crease of  voice  and  fremitus  :  but  the  pulsation,  the  murmurs, 
the  disordered  impulse,  the  great  dyspnoea,  and  the  dropsy,  and 
the  comparatively  advanced  age  of  the  patient,  will  generally 
serve  as  the  grounds  for  an  easy  and  decisive  diagnosis.  Medi- 
astinal tumours  pressing  upon  the  bronchi  give  rise  in  the  same 
way  to  bronchophony  in  the  sub-clavicular  regions.  The 
voice  is  increased  above  and  reduced  below  the  spot  of  com- 
pression. Dullness  of  percussion  at  the  sternum,  difficulty  of 
breathing,  loud  blowing  tubular  respiration  sounds,  occasional 
prominence,  and  the  presence  of  signs  of  pressure  on  the 
great  vessels  and  on  the  oesophagus  and  bronchi,  serve  to 
distinguish  the  bronchophony  arising  from  these  causes  from 
the  laterally  diffused  bronchophony  of  the  first  stage  of 
phthisis. 


VOCAL  FREMITUS. 


63 


CHAP.  X. 
fibst  stage — continued. 

Thoracic  vocal  Fremitus. — Increased  in  Phthisis. — Sometimes  found  on  the 
healthy  Side  of  the  Chest.— Sometimes  reduced  in  Phthisis. — Not  always 
associated  with  increased  Voice. — Method  of  Detection. 

Fremitus. — The  fremitus  or  vibration  of  the  thoracic  walls 
under  the  influence  of  the  voice,  as  learnt  by  the  touch  and 
by  the  wooden  stethoscope,  is  materially  altered  in  phthisis, 
and  in  its  first  stage,  though  perhaps  to  a  less  extent  than  in 
the  other  three  stages.  For  the  most  part  the  alteration  is  one 
of  increase;  but  it  not  unfrequently  occurs,  as  my  experience 
has  taught  me,  that  the  change  is  one  of  decrease  or  diminution. 

No  sensible  alteration  of  the  vocal  fremitus  is  perceived  in 
phthisis,  until  a  very  considerable  amount  of  tubercular  de- 
posit has  taken  place.    The  deposit  must  be  of  that  extent 
that  will  suffice  to  produce  increased  vocal  resonance,  and  to 
give  a  sensible  increase  to  the  weight  and  resistance  of  the 
diseased  lung.    I  should  be  disposed  to  say,  in  the  absence  of 
precise  actual  observations  and  experiment,  that  the  vocal  re- 
sonance is  usually  more  early  increased  to  a  sensible  and 
reliable  extent  than  the  vocal  fremitus.    I  believe  a  smaller 
amount  of  deposit  will  produce  increased  vocal  resonance 
than  will  suffice  to  cause  a  sensible  increase  of  vocal  fremi- 
tus.   But  as  soon  as  vocal  resonance  is  materially  increased, 
it  usually  happens  that  the  vocal  fremitus  begins  to  aug- 
ment, and  in  most  examples  of  disease,  though  not  in  all, 
these  two  phenomena,  viz.  increased  vocal  resonance  and  in- 
creased vocal  fremitus,  are  found  to  be  associated.    The  in- 
creased resonance  of  the  air  in  the  bronchial  passages  causes 
the  lung  to  vibrate,  and  the  vibrations  of  the  lung  are  com- 
municated to  the  ribs,  the  intercostal  muscles,  and  the  superin- 
cumbent soft  parts,  sufficiently  to  be  perceived  by  the  hand, 
or  to  be  conveyed  to  the  concha  of  the  ear  arid  the  side  of  the 
head  by  means  of  the  solid  stethoscope.    Absolutely  increased 
and  comparatively  full  vocal  fremitus  is  frequently  found 
upon  the  healthy  side  of  the  chest,  when  the  other  side  is  very 
considerably  advanced  in  tubercular  disease.  When  by  means 
of  great  and  bronchi-compressing  deposit,  as  well  as  by  exten- 
sive expectoration  of  lung  tissue  and  the  free  contraction  of 
the  walls  of  cavities,  and  of  the  surrounding  structure,  gene- 
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rally  associated  with  marked  depression  of  the  ribs  and  inter- 
spaces, the  respiratory  acts  are  almost  obliterated,  the  fremitus 
of  the  opposite  side  becomes  exalted,  as  does  also  the  function 
of  respiration.  Ou  the  unhealthy  side,  when  the  diseased  mass 
is  little  penetrated  by  air,  the  vocal  fremitus  is  reduced,  and 
that  on  the  healtby  side  becomes  so  great  as  to  form  a  striking 
contrast  to  the  other.  The  reason  appears  to  be  this :  the 
sonorous  undulations  descending  from  the  larynx  being  inter- 
rupted on  the  unhealthy  side  by  partial  or  even  great  occlu- 
sion of  the  tubes,  they  are  transmitted  in  preternatural  force 
to  the  tubes  still  pervious,  and  these  are  situated  on  the 
healthy  side  of  the  chest. 

It  is  particularly  necessary  that,  in  dealing  with  increased 
vocal  fremitus  as  a  sign  of  phthisis,  we  should  be  sensible  of 
this  fact.  The  comparatively  inexperienced  auscultator  is 
liable  to  be  led  into  error,  and  to  conclude  that  the  really 
sound  lung — the  seat  of  increased  fremitus, — is  the  unhealthy 
one,  and  that  the  diseased  one,  far  advanced  in  the  morbid 
processes,  is  the  sound  part. 

It  has  frequently  occurred  to  me  to  find,  in  cases  of  advanced 
phthisis  marked  by  great  consolidation  of  one  lung,  increased 
vocal  fremitus  on  the  healthy  side,  and  great  deficiency  on  the 
unhealthy  one. 

Increased  vocal  fremitus  is  not  always  associated  with  in- 
creased thoracic  voice,  and  this  is  easy  of  explanation :  a 
sound  may  be  so  faint  and  weak  as  to  be  inaudible,  and  yet 
be  attended  with  motion  or  vibration  perfectly  sensible  to  the 
touch.  Vibratory  movements  may  be  considerable  in  extent, 
and  yet  be  too  slow  to  emit  sound.  The  vibration  of  a  body 
must  have  a  certain  rapidity  of  succession  to  be  attended  with 
audible  sounds.  Mr.  Wheatstone  has  contributed  to  this  sub- 
ject. He  invented  an  instrument  by  which  the  number  of  its 
vibrations  may  be  measured.  When  a  number  of  vibrations, 
32  in  a  second,  is  produced,  no  sound  is  heard,  but  when  they 
exceed  this  number,  sound  is  rendered  audible,  until  they 
exceed  8,200  in  a  second,  when  sound  is  no  longer  perceived. 
A  very  marked  illustration  of  the  principle  that  movements  of 
the  air  originally  attended  with  sound  may  be  continued 
longer  than  sound,  is  found  in  the  fact  that  great  explosions 
of  gunpowder  have  produced  violent  oscillations  of  the  atmo- 
sphere at  a  great  distance,  sufficient  to  shake  doors  and 
windows,  when  none  of  the  explosion  sound  could  be  heard. 

The  best  method  of  ascertaining  the  vocal  fremitus  is  to 
place  the  palm  of  the  hands  over  the  part  to  be  examined, 
and  to  direct  the  patient  to  articulate  a  few  words  in  a  loud 
tone,  and  slowly.    The  absolute  characters  of  the  fremitus 
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should  be  taken  at  one  part  first,  and  then  at  another.  After 
this  is  done,  the  comparative  force,  &c.  is  to  be  judged  of  by 
placing  both  hands  at  the  same  moment  respectively  on 
the  parts  that  are  to  be  compared.  A  very  good  comparison 
is,  however,  secured  by  successive  single  examinations,  either 
with  one  or  both  hands.  If  both  be  employed,  this  is  to  be 
done  by  applying  one  hand  after  the  other.  The  hand  is  to 
be  laid  gently  upon  the  chest.  The  fremitus  of  the  whole 
chest,  i.e.  of  every  part  of  it,  should  be  taken. 


CHAP.  XI. 

fiest  stage — continued. 

Percussion. — Dullness  later  than  Auscultatory  Signs. — Preludes  to  Dullness.  

Deficiency  of  Air  Character.— Beduced  Loudness, — Bediiced  Duration. — Be- 
duced  Area  of  Vibration.— Dullness  includes  these  Alterations. — Adhesions 
cause  Dullness. — Bationale  of  Dullness. — Amount  of  Deposit  in  Belation  to 
Dullness. — Seats  of  reduced  Air  Sound.— Dullness  in  respect  of  one  or  both 
Sides.— The  more  resonant  Side  occasionally  the  diseased  Side. — Absolute  and 
comparative  Characters— Dullness  in  Health;  its  Causes. — Diagnosis  of 
healthy  and  unhealthy  Dullness.— Dullness  of  Phthisis  masked.— Diagnosis  of 
Dullness  of  Phthisis  and  of  other  Diseases. — Varieties  of  altered  Percussion 
Sound.— "Wooden  Dullness.— Absolute  Dullness.— Quasi-cracked  Pot  Sound. 

Percussion  of  the  chest  is  a  valuable  and  easily  employed  test 
of  the  presence  of  pulmonary  consumption.  Its  revelations 
are  of  immense  value ;  but  long  before  these  can  be  procured 
in  a  reliable  form,  auscultation  has  rendered  most  important 
services.  In  nearly  every,  example  of  phthisis  in  its  first 
stage,  alterations  in  the  character,  in  the  extent,  the  force,  and 
the  rhythm  of  the  respiratory  sounds  have  been  observed,  and  in 
many  cases  adventitious  sounds  have  been  heard,  sufficient  to 
afford  a  very  strong  presumption  of  the  presence  of  tubercle, 
before  the  sound  of  the  chest  on  percussion  has  assumed  a 
character  decidedly  suggestive  of  tubercle.  Auscultation  being 
the  first  and  early  deponent,  percussion  is  the  second  and  not 
tardy  witness  in  phthisis.  Auscultation  supplies  the  first 
tidings;  but  altered  percussion,  secondary  evidence  of  the 
highest  value. 

In  the  very  commencement  of  phthisis,  when  it  is  most 
important  in  many  points  of  view  that  the  presence  of  tuber- 
cle should  be  indicated  to  the  mind,  percussion,  as  a  test, 
comes  later  than  auscultation,  and  is  therefore  of  greatly  less 
value.    From  my  own  experience  I  would  say  that  I  have 

F 


66 


ON  I'EECUSSION. 


never  perceived  what  I  shall  here  designate  as  phthisical  per- 
cussion without  finding,  at  the  same  time  in  a  more  or  less 
manifest  form,  the  auscultatory  signs  of  the  same  disease  ; 
while  it  has  constantly  happened  to  me  to  find  the  altered 
characters  of  respiration  sounds  early  in  the  disease  without 
discovering  a  percussion  note  or  sign  of  any  kind  that  could 
he  referred,  with  anything  like  confidence,  to  the  presence  oi 
tubercle  in  the  lung.  The  value  of  the  auscultatory  signs  in 
the  cases  referred  to  was  not  set  down  from  early  examination 
only  but  was  confirmed  by  the  subsequent  manifestation  oi 
the  signs  of  phthisis  in  its  second  and  third  stages.  _ 

The  alteration  of  the  percussion  sound,  viz.  dullness,  which, 
bv  the  majority  of  medical  practitioners,  is  the  chief  or  only 
one  regarded  or  accepted  as  evidence  of  the  presence  of  tuber- 
cle is  not  the  first  alteration  of  the  sound  which  I  have  per- 
ceived  and  is  certainly  subsequent  in  its  manifestation  to 
others!  it  is  true,  less  obvious  to  the  ear,  but  which  possess 
individual  and  special  characters  sufficient  to  render  them 
applicable  to  the  frequent,  and  still  more  so  to  the  habitual, 
auscultator.    However,  even  these  alterations  m  the  percus- 
sion sound  do  not  supervene  until  the  auscultatory  signs 
already  described  have  been  pretty  fully  manifested.  It  is  true 
that  the  alterations  which  I  shall  now  notice,  graduate  into  dull- 
ness, and  at  length  constitute  it;  but  this  result  is  produced 
onlv  when  they  have  attained  to  some  considerable  extent.  _ 
Reduction  oe  air  sound.— The  first  alteration  which  is 
noticeable  is  that  of  a  moderate  reduction  of  what  I  shall  de- 
signate the  air  element  in  the  percussion  sound.    A\  hen  the 
thoracic  ribs,  their  interspaces,  the  clavicles,  or  the  supra- 
clavicular space,  are  struck  by  the  finger,  with  the  interven- 
tion of  a  pleximeter,  or  of  another  finger,  the  tone  emitted  in 
the  first  stage  of  phthisis  has  less  air  sound  than  natural. 
The  sound  is  remarkable  for  this :  it  is  less  loud,  less  con- 
tinued, less  diffused,  less  vibratory,  and  it  seems  to  proceed 
from  a  body  or  series  of  bodies  having  a  smaller  extent  ot 
area  in  vibration  than  is  natural. 

The  loudness  is  reduced,  and  we  ascertain  this  by  striking 
in  exactly  the  same  manner  a  corresponding  part  on  the 
healthy  side  of  the  chest,  if  there  be  such.  The  impairment 
of  loudness  may  become  considerable,  and  keeps  pace  witli 
the  advancement  of  the  first  stage  of  the  disease. 

The  duration  of  the  sound  is  impaired,  and  when  the  depo- 
sition of  tubercle  is  considerable  it  may  amount  to  a  quantity 
that  is  very  remarka,ble.  This  reduction  of  duration  may  be 
contrasted  by  percussing  a  non-tubercular  lung,  immediately 
after  this  operation  upon  a  tubercular  lung.    The  duration, 
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in  rather  rough  terms,  may  be  set  down  in  this  way.  The 
note  of  a  part  thickly  studded  with  tubercle  beneath  is  about 
half  the  duration  of  a  part  free  from  this  deposit. 

The  vibrations  of  the  chest  in  phthisis  under  the  operation 
of  percussion  seem  to  be  less  extensive  than  those  of  a  healthy 
part.  They  give  rise  to  less  extensive  vibrations  of  the  air. 
The  exclusions  of  the  sounding  bodies  are  less  when  the  lung 
is  thickened  with  tubercle. 

The  area  of  the  vibrations  in  lung  consolidated  with  tubercle 
is  reduced.  The  reduction  holds  both  perpendicularly  and 
superficially ;  in  fact,  in  all  directions.  The  vibration  area 
is  restricted  throughout,  but  perhaps  it  is  more  obvious  super- 
ficially and  along  the  course  of  the  ribs  than  otherwise,  for 
this  reason,  that  the  reduction  may  be  appreciated  by  the 
touch.  Let  a  healthy  chest  and  a  chest  with  extensive  de- 
posit of  crude  tubercle  be  struck  (I  prefer  greatly  this  ver- 
nacular word  to  the  un-English-like  word  "  percuted "),  and 
let  the  ear  carefully  compare  the  results.  The  portion  of  the 
walls  in  vibration  in  the  healthy  chest  will  seem  to  be  greatly 
more  extensive  than  in  the  case  of  the  phthisical  chest.  This 
diminution  of  the  vibration  area,  so  to  speak,  is  observable  at 
an  early  period  of  the  first  stage  ;  but  it  greatly  increases  with 
the  progress  of  this  period  of  the  malady.  Adhesion  between 
the  two  layers  of  the  pleura  are  found  to  be  much  associated 
with  this  reduction  of  the  vibration  area. 

"When  these  conditions  of  reduced  loudness,  reduced  con- 
tinuance, of  diminished  vibration  and  limitation  of  area  of 
vibration  have  proceeded  to  some  extent  and  have  all  mani- 
fested themselves,  then  we  have  what  is  usually  called 
dullness  on  percussion.  If  one  or  more,  or  all  of  these  con- 
ditions may  exist  and  be  perceived  in  ordinary  practice, 
before  that  alteration  which  is  named  dullness  is  established 
and  is  recognised,  and  if  these  conditions  are,  as  we  believe, 
the  antecedents  of  this  well  known  and  well  accepted  sign  of 
phthisis,  it  is  important  to  point  them  out  and  to  call  the 
attention  of  the  practitioner  to  them.  For  my  own  part,  I 
believe  them  to  be  signs  of  phthisis  and  to  be  earlier  signs 
than  unequivocal  dullness.  They  are  therefore  in  my  opinion 
of  very  considerable  value  in  diagnosis  at  an  early  period, 
when  indeed  diagnosis,  as  far  as  the  patient's  welfare  is  con- 
cerned, is  of  more  importance  than  at  any  subsequent  period. 
Dullness  is  the  accumulation  and  the  advanced  condition  of 
these  alterations  of  sound,  or  in  other  words,  it  embraces 
them.  These  alterations  are  the  elements  of  dullness.  They 
may  be  observed  to  occur  in  various  order.    The  short  dura- 
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tion  may  be  the  first  sign  that  is  appreciated,  or  it  may  be 
that  this  may  not  be  perceived  till  a  degree  of  reduction  m 
the  loudness  has  been  made  out.  I  constantly  perceive  a 
reduced  area,  a  reduced  vibration,  and  continuance  in  the 
first  stage  of  phthisis,  before  I  can  say  there  is  present  what 
is  usually  regarded  as  dullness.  I  have  looked  upon  the 
reduced  duration  of  the  sound  as  one  of  the  most  reliable 
sitms  in  the  percussion  of  phthisis. 

The  conditions  which  we  have  just  noted  have  been 
regarded  here  hitherto  as  proceeding  from  a  deficiency  of 
air  in  the  chest ;  and  as  being  in  fact  reduced  air  sounds. 
But  they  are   yet   to   be   regarded  as  depending  upon 
another  state,  viz.  that  of  adhesions  of  the  pleura.  But 
these   alterations    of  percussion    sound    in   phthisis  are 
seldom  met  alone  in  this  disease,  they  are  conjoined  with 
the  same,  or  nearly  the  same,  alterations  dependent  upon 
deficiency  of  air.    When  adhesions  exist  sufficient  to  impede 
vibration  to  an  extent  that  is  recognisable  by  the  ear,  in  gene- 
ral there  is  a  deposit  of  tubercle  sufficient  to  give  rise,  to  some 
extent,  to  the  same  alterations  of  sound.    The  alteration  due 
to  tubercle,  and  the  alteration  due  to  adhesions,  make  up  an 
amount  of  abnormal  sound  deviation  that  is  readily  appreci- 
able, more  so  than  would  be  the  single  alteration  due  to  one 
of  the  two  morbid  states.    The  amount  of  sound  alteration 
sooner  arises  at  that  height,  which  we  do  not  hesitate  to  call 
dullness,  when  both  morbid  anatomical  conditions  are  present, 
than  when  only  one  is  in  operation.     To  show  that  adhesions 
may  suffice  to  produce  the  acoustic  alterations  now  treated  of, 
I  need  only  at  present  remark  that  these  alterations  have 
been  frequently  noted  when  post-mortem  examinations  have 
proved  the  non-existence  of  solidification,  or  the  presence  of 
so  small  an  amount  of  tubercle  or  other  deposit  as  could  not 
reasonably  be  held  to  account  for  the  acoustic  phenomena 
observed.  The  alterations  in  these  cases  were  of  course  chiefly 
adhesion  and  not  deficiency  of  air  sounds. 

The  rationale  oe  dullness,  or  oe  its  constituent  ele- 
ments. When  dullness,  or  its  constituent  alterations,  are 

present  in  phthisis,  and  are  due  to  the  presence  of  tubercle 
alone,  the  diminution  of  the  quantity  of  air  in  the  lung  by  the 
displacement  effected  by  the  fresh  deposit,  alters  materially 
the  constitution  of  the  chest  as  an  acoustic  instrument,  so  to 
speak.  The  lung  becomes  less  of  an  air  organ  and  more  of  a 
solid  or  flesh  body,  and  it  is  differently  affected  by  percussion. 
It  varies  now  in  its  property  of  producing  sound.  An  air  body, 
when  struck,  will  emit  a  fuller,  more  extended,  more  lasting, 
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and  a  louder  sound  than  a  fleshy  body.  Sonorous  undulations 
are  more  readily  propagated  through  air,  particularly  if  con- 
fined, than  through  flesh ;  air,  particularly  if  confined,  will 
undulate  longer  than  flesh  under  a  given  force.    Air  admits 
of  surrounding  bodies,  such  as  the  ribs  and  the  soft  intercostal 
muscles  and  pleural  lining  continuing  their  vibrations  longer 
than  flesh  does,  and  permits  of  a  greater  extent  of  vibration. 
Air  offers  less  mechanical  hindrance  to  the  vibration  of  sur- 
rounding solid  bodies  than  a  more  dense  body.    Though  a 
vesicular  lung  is  not  strictly  air,  yet  compared  with  dense 
tubercular  lung  it  may  not  improperly,  for  the  sake  of  ready 
explanation  and  illustration,  be  regarded  as  such  in  this 
place.    When  the  act  of  percussion  is  performed,  a  sound  is 
produced  which  has  usually  been  regarded  as  the  sound  of 
the  wall  of  the  chest,  and  when  the  sound  has  become  dull 
from  the  presence  of  tubercle,  the  alteration  has  usually 
been  acoustically  explained  by  saying  that  the  resonance  in 
the  lung  is  reduced  in  consequence  of  the  diminution  of  the 
volume  of  air.    It  has  been  thought  that  the  original  wall 
sound  has  not  been  repeated  and  augmented  by  the  conson- 
ating  walls  of  the  air  cells  and  air  tubes.    This  explanation 
may  be  accepted.    Or,  another,  and,  as  it  appears  to  me,  a 
better  and  a  simpler  view  of  the  case  may  be  taken.  We 
may  regard  the  sound  emitted  on  percussion  of  the  chest, 
both  in  health  and  in  disease,  as  the  sound,  not  of  the  tho- 
racic wall  only,  but  of  that  portion  of  the  whole  chest  imme- 
diately in  the  vicinity  of  the  part  struck,  and  comprising 
ribs,  intercostal  spaces,  pleura,  lung,  and  bronchial  passages, 
together  with  their  contained  air.    The  healthy  chest  may 
be   compared  to  a   box  or  barrel,  containing  either  air 
alone,  or  some  light  materials  comprising  in  their  inter- 
stices  a   large   quantity  of  air,  such  as  feathers  lightly 
packed.    The  more  air  the  barrel  contains  the  more  full  and 
resonant  will  be  the  sound  emitted  when  the  barrel  is  struck 
with  the  fingers,  as  in  the  act  of  percussing  the  human  chest. 
The  sound  will  be  what  is  termed  clear,  but  I  should  pro- 
pose to  call  it  air-like,  or  an  air-sound,  as  indicating  at  once 
its  character  and  its  cause.    When  the  air  is  reduced  in  the 
barrel  by  a  solid  body,  such  as  flesh  or  soft  putty,  or  by  a 
piece  of  wood  being  accurately  fitted  into  it  so  as  to  fill  it, 
the  sound  emitted  on  percussion  is  greatly  altered.  The 
sound  is  no  longer  what  is  called  resonant.    It  has  lost  its 
air  character,  and  has  become  dull,  short,  and  flat.  The 
change  is  due  to  the  abstraction  of  air,  and  the  sound  now 
obtained  is  well  described,  and  its  character  is  accurately  con- 
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veyed  to  the  mind,  and  its  rationale  given,  by  saying  that  it 
has  lost  its  air  character.  The  air  sounds  emitted  by  a  barrel 
containing  air  will  vary  in  degree  according  to  tbe  quantity 
of  air  it  contains,  and  so  the  human  chest  will  emit  air 
sounds  in  degrees  proportionate  to  the  quantity  of  air  it 
includes.  When  a  portion  of  the  human  chest  contains  no 
air  whatever,  as  in  empyema,  in  cancer  tumours,  and  complete 
hepatisation,  there  will  be  an  entire  absence  of  the  air  sound 

on  percussion.  .  ,  , 

When  the  flat  or  dull  sound  of  phthisis  is  associated  with 
adhesions  of  the  pleura,  the  alteration  is  due  in  part  to  a  tied 
down  or  bound  down  state  of  the  wall  of  the  chest  and  of  the 
lung  tissue  immediately  in  contact  with  the  adhering  pleura. 
This  bound  down  state  produces  the  acoustic  deficiency  by 
opposing  the  freedom  of  vibration  and  the  continuance  of  the 
vibratory  act.    That  sonorous  undulations  in  solids  are  op- 
posed both  in  their  extent  and  in  their  duration  by  me- 
chanical constraint,  is  an  acoustic  law,  and  is  readily  proved 
by  the  following  experiments  :— Sound  a  tuning-fork  upon  a 
piece  of  wood,  then  hold  it—  i.e.  the  wood  — pretty  firmly, 
and  the  sound  will  be  reduced  both  in  loudness  and  m  dura- 
tion.   Connect  with  each  ear  an  air  tube,  supplied  with  a, 
sound-collecting  cup.    Let  one  of  these  cups  be  pressed  hard 
upon  a  table  upon  which  a  tuning-  fork  is  sounded,  and  let 
the  other  cup  be  held  lightly.    It  will  then  appear  that  the 
vibrations  conveyed  through  the  firmly-held  cup  are  weaker 
and  less  durable  than  those  conveyed  through  the  other.  11 
one  cup  of  my  differential  stethoscope  be  glued  upon  a  table, 
or  be  connected  with  it  by  means  of  a  thick  tenacious  body, 
such  as  spermaceti  ointment ;  and  if  the  other  be  held  free, 
the  sonorous  undulations  will  be  so  very  much  stronger  as 
conveyed  through  the  free  cup  than  through  the  other,  that 
the  sensation  of  sound  seems  to  be  procured  exclusively 
through  the  agency  of  the  ear  connected  with  the  cup  that 
is  held  free,  and  not  at  all  through  the  agency  of  the  ear 
connected  with  the  other  cup  fastened  to  the  table.  Percuss 
the  upper  surface  of  a  chest  of  drawers,  tolerably  empty,  in 
the  middle;  the  sound  emitted  is  an  extremely  air  sound. 
Percuss  towards  the  edge  where  the  upper  surface  is  nailed 
or  glued  to  the  perpendicular  surface :  the  sound  is  now 
much  less  an  air  sound,  and  is  short,  acute,  less  loud  and 
continued.    When  adhesions  are  present,  the  area  of  vibra- 
tion is  contracted  in  every  direction.    If  we  regard^  the  rib, 
or  the  intercostal  parts  only,  as  affected  by  sound-impeding 
adhesions,  we  might  say  that  the  chord  of  vibration  was  short- 
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ened.  In  this  case  the  vibrations  are  shorter,  but  they  are 
more  frequent.  Hence  the  sound  is,  correctly  speaking, 
more  than  usually  acute,  although,  in  ordinary  language 
amongst  physicians,  the  sound  is  said  to  be  dull. 

Amount  of  deposit  that  will  sensibly  reduce  air  sound. 
— It  is  perfectly  cert  ain  that  every  addition  of  tubercle  or  fleshy 
material  to,  and  every  reduction  of  air  from,  the  contents  of 
the  thorax  must  tend  to  reduce  the  air  character  of  the  per- 
cussion sound.  But  it  is  nevertheless  certain  that  the  re- 
placement of  air  by  solid  or  fleshy  material  or  by  tubercle 
must  be  very  considerable,  and  must  bear  a  considerable  pro- 
portion to  the  entire  bulk  of  the  lung  lying  immediately 
imder  the  fingers,  to  produce  a  result  that  can  be  certainly 
appreciated  and  recognised  by  the  ear.  A  few  tubercles 
scattered  through  the  middle  or  lower  lobes  of  the  lung  in 
the  proportion  of  one  or  two  of  the  size  of  a  garden  pea  to 
every  half-square  inch  would  effect  no  alteration  in  the  per- 
cussion sound  recognisable  with  any  reliable  amount  of 
certainty.  From  numerous  observations  which  I  have  made 
upon  tubercular  deposit  and  its  associated  percussion  sounds, 
I  am  strongly  of  opinion  that  it  is  not  until  the  air  has  been 
reduced  one-third  below  its  normal  amount,  that  the  altera- 
tion of  the  percussion  sound  in  the  direction  of  dullness  attains 
to  that  degree  that  may  with  safety  be  relied  upon.  When 
the  deposition  and  infiltration  are  such  as  to  bring  down  the 
amount  of  air  to  one-half,  there  is  recognisable  a  decided 
dullness,  and  when  the  air  is  all  but  absent  or  altogether 
banished,  we  have  then  absolute  dullness,  or  that  degree  of 
dullness  that  is  never  exceeded  on  percussing  any  solid  part  of 
the  body  or  the  chest,  under  any  condition  whatever. 

Dullness  or  shortness  of  sound  on  percussion  may  be,  and 
often  is  to  be,  distinctly  appreciated  when  the  proportion  of 
the  deposit  is  exceedingly  small  to  the  entire  pulmonary 
tissue,  if  that  deposit  be  restricted  to  a  part  of  the  lung, 
small  in  extent  and  placed  immediately  under  the  part  of  the 
chest  subjected  to  the  percussion  test.  Thus  if  an  amount  of 
deposit  altogether  equal  to  not  more  than  half  a  square  inch 
be  pretty  well  massed  together,  and  be  confined  to  a  piece  of 
lung  immediately  under  the  clavicular  region,  the  superficies 
of  which  does  not  exceed  three  inches  square,  and  extends 
no  deeper  than  half  an  inch,  a  degree  of  dullness  will  be 
perceived  which  is  at  once  made  unequivocally  obvious 
thrown  the  ear  of  the  auscultator. 

The  dulling  or  deadening  effect  upon  sound  will  be 
affected  by  the  amount  of  vesicular  air-containing  lung 
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behind  the  part  percussed  or  beyond  it.  If  such  an  amount 
of  tubercle  be  present,  as  has  been  described  above,  in  that 
part  of  the  lung  corresponding  with  the  third  interspace,  a 
mass  of  lung  containing  the  normal  quantity  of  air  may  ex- 
tend some  inches  behind  the  diseased  part.  In  this  case  the 
dullness  will  be  less  than  when  the  healthy  lung  lying  behind 
the  part  which  is  percussed  extends  in  depth  only  one 
inch,  as  may  be  the  case  at  the  apex  of  the  lung  behind  the 
clavicle  and  above  it. 

A  very  small  amount  of  tubercle  will  effect  a  material 
alteration  of  the  percussion  sound,  will  in  fact  sensibly  reduce 
the  air  sound  in  one  part  of  the  lung  when  the  same  amount 
will  produce  no  sensible  alteration  in  another.  When  the 
entire  extent  of  the  lung  concerned  in  the  emission  of  sound 
on  percussion  is  necessarily  small,  as  at  the  apex  which  cor- 
responds with  the  supra-clavicular,  the  clavicular,  and  the 
infra -clavicular  regions  in  front,  and  with  the  supra-scapular 
region  behind,  a  comparatively  small  amount  of  tubercle  will 
suffice  to  curtail  the  air  quality  of  the  percussion  sound.  The 
apex  of  the  lung  at  no  part  exceeds  three  inches  antero- 
posteriorly,  and  not  more  than  four  inches  from  one  side  to 
the  other,  so  that  a  small  amount  of  tubercle  will  suffice  to 
reduce  by  one-third  the  quantity  of  contained  air,  and  conse- 
quently, from  what  has  been  ascertained  as  to  the  amount  of 
reduction  of  air  which  will  alter  the  percussion  sound,  to  pro- 
duce a  sensible  degree  of  dullness,  or  alteration  of  sound  in 
the  direction  of  dullness. 

Seats  op  reduced  air  sound. — The  earliest  seats  of  re- 
duced air  character  in  the  percussion  sounds  are  precisely 
those  selected  for  the  primary  deposit  of  tubercle.  The 
favourite  seat  of  tubercle  in  the  first  stage  of  phthisis  being 
the  apex,  it  is  there  that  the  percussion  sound  is  first  noticed 
as  wanting  or  defective  in  the  air  character.  It  is  extremely 
rare  for  the  percussion  sound  to  be  altered  in  the  manner 
described  at  the  middle  of  the  lung,  or  at  its  base,  without 
the  same  alteration  being  perceived,  and  to  a  greater  degree, 
at  the  apex,  while  it  is  extremely  common,  and  indeed  the  ordi- 
nary rule  or  order  of  things,  for  the  alteration  to  be  recognised 
at  the  apex,  when  the  ordinary  sound  holds  in  undiminished 
strength  and  integrity  at  all  other  parts  of  the  lung.  In 
almost  all  examples  of  phthisis  excepting  those  which  are  of 
the  acute  character,  the  percussion  sound  is  sensibly  altered 
in  character  at  the  apex  of  the  lung.  If  the  supraclavicular 
region  be  percussed,  when  tubercle  has  so  invaded  the  apex 
as  to  reduce  the  contained  air  by  one-third,  and  the  patient 
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be  not  so  fat  as  to  interfere  with  the  act  of  percussion,  and  to 
prevent  the  blow  reaching  the  lung,  it  is  certain  that  an 
appreciable  change  in  the  air  character  of  the  sound  will  be 
recognised.    It  is  here  that  the  first  approach  to  the  dullness 
of  phthisis  is  to  be  procured.    If  the  patient  be  extremely  fat 
we  shall  fail  to  obtain  the  change  of  sound  so  soon  as  at  the 
clavicular  or  the  sub-clavicular  region,  and  particularly  at  the 
first  and  second  interspaces,  localities  comparatively  little 
loaded  with  adipose  tissue.    In  most  examples  of  tubercular 
disease  of  the  lungs  I  have  found  percussion  at  the  first  and 
second  interspaces  more  decisive  of  the  presence  of  the  pecu- 
liar deposit  than  at  any  other  part.    The  materials  interposed 
between  the  finger  percussed  and  the  lung  tissue  are  at  this 
point  of  greater   tenuity  than    elsewhere,  except  in  the 
axillary  region,  seldom  exceeding  in  persons  not  absolutely 
fat  the  third  of  an  inch  in  density,  and  they  therefore  inter- 
fere but  little  with  the  emission  of  the  lung  element  or  quota 
of  the  percussion  sound.    The  alteration  of  the  sound  at  this 
part  in  the  first  stage  of  phthisis  is  generally  simply  short, 
non-vibratory,  and  defective  in  loudness  and  in  area,  and  com- 
paratively seldom  exceeds  a  considerable  degree  of  dullness. 
Very  great  dullness  or  absolute  dullness  is  very  rarely  an 
attendant  upon  the  first  stage  of  the  disease,  according  to  my 
experience,  though  I  must  confess  that  I  have  seen  some  few 
patients  afflicted  with  phthisis,  believed  by  other  physicians 
to  be  in  the  first  stage,  in  whom  both  great  and  absolute 
dullness  have  been  observed.    On  careful  examination  of  these 
patients  I  have  satisfied  myself  that  what  was  deemed  the 
first,  was  really,  as  far  as  morbid  anatomical  changes  were 
concerned,  the  third  stage  of  the  disease.    I  have  almost 
invariably  heard  such  other  sounds  from  time  to  time,  which 
in  my  opinion  could  proceed  only  from  excavations,— it" is  true 
m  a  dry  and  comparatively  silent  state.    Further,  in  such 
cases,  marked  by  great  or  absolute  dullness,  there  have  gene- 
rally been  present  unilateral  depression  and  retraction,  and 
very  frequently  that  cardiac  superficial  impulse  and  that 
cardiac  sound  loudness  which  at  a  later  period  of  this  work 
I  shall,  I  believe,  be  enabled  to  show  are  the  almost  certain 
signs  of  extensive  destruction  of  lung  tissue,  by  the  process 
01  excavation. 

The  part  of  the  chest  where  the  percussion  sound  is  next 
piost  frequently  observed  to  be  altered  in  the  first  stacre  of 
phthisis  is  the  mammary  region.  It  is  in  the  latter  portion 
only  of  the  first  .stage  that  decided  alteration  of  the  percussion 
sound  is  procured.    When  dullness,  or  an  approach  to  it  is 
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heard  then,  in  most  examples  of  the  disease,  the  lung  at  the 
apex  is  breaking  up  into  cavernules*,  or  cavities,  and  conse- 
quently the  dullness  observed  in  the  mammary  region  is  less 
frequently  an  attendant  upon  the  first  than  upon  the  second 
and  third  stages  of  the  disease. 

Alteration  of  the  percussion  sound  in  the  direction  ot 
dullness  in  the  first  stage  of  phthisis  I  have  seldom  found 
to  that  extent  that  leaves  no  doubt  of  its  presence  m  the 
mind  of  the  auscultator,  at  the  upper  part  of  the  posterior 
aspect  of  the  thorax.     It  is  well  to  percuss  the  supra- 
scapular and  the  scapular  and  the  interscapular  regions  in 
all  cases  of  suspected  phthisis;  but  manifest  dullness  will  sel- 
dom be  met  with.    Sometimes,  but  rarely,  I  have  perceived 
a  degree  of  dullness  ;  but  then  the  patient  has  been  thin  or 
very  thin.    The  mass  of  soft  parts  and  the  scapula  itself 
forming  obstacles  to  the  emission  of  lung  sound,  are  the 
causes  of  the  difficulty  in  these  localities.    It  is  m  reply  to 
strong  or  even  violent  percussion  only  that,  m  these  parts,  a 
dull  or  dullish  sound  is  emitted,  even  when  the  subjacent  lung 
is  extensively  studded  with  tubercles.    I  have,  in  a  few  cases, 
been  enabled  to  satisfy  myself  of  a  degree  of  shortnes  m 
duration  of  the  percussion  in  the  interscapular  regions  m  the 
first  stage  of  the  disease,  when,  too,  I  have  failed  to  obtain 
this  sign  at  the  scapular  region. 

The  axillary  region  and  the  inferior  lateral  region  are  occa- 
sionally the  seats  of  deficiency  of  air  sound  in  the  first  stage 
of  phthisis.  In  my  own  experience  I  have  found  these  regions 
to  be  thus  marked  or  affected  in  a  very  small  per  centage  ot 
cases  of  phthisis  in  the  first  stage,  perhaps  m  not  more  than 
five  per  cent.  In  almost  all  examples  of  material  reduction 
of  ah  sound  in  these  regions,  I  have  heard  the  moist  crepita- 
tion of  the  second  stage,  or  the  acoustic  signs  of  dry  or  moist 
cavities,  or  of  thickened  and  cicatrised  obsolete  lung  structure, 
the  quondam  site  of  cavities,  at  the  apex  or  apices,  so  that 
deficient  air  sound  on  percussion  in  this  part  of  the  thorax  is 
very  much  more  a  sign  of  the  second  and  third  stages  than  ot 
the  first  stage  of  phthisis,  and  is,  therefore,  undeserving  of 
more  notice  here,  as  we  are  now  concerned  with  the  percus- 
sion signs  of  the  first  stage  only.  ,  ^  .  f 
Deficiency  of  air  sound  on  percussion  m  the  first  stage  ot 
phthisis  is  occasionally  found  in  the  lower  dorsal  region.  1  he 
rate  of  frequencyis  much  the  same  as  in  the  axillary  and  interior 

*  This  word  is  employed  to  express  small  cavities  the  size  of  peas  and  beans, 
produced  by  the  expectoration  of  a  few  tubercles,  and  m  contradistinction  to 
cavities  which  occupy  large  portions  of  the  lung. 
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lateral  regions.  Perhaps  it  is  rather  more  frequently  observed 
in  this  locality.  The  deficiency  is  heard  to  reach  more  com- 
monly to  a  decided  extent  than  in  the  lateral  regions.  Dull- 
ness of  a  decided  character  is  more  often  found  in  the  dorsal 
than  in  the  lateral  regions  in  the  first  stage  of  phthisis.  I 
refer  the  more  decided  amount  of  deficiency  of  the  air  sound 
posteriorly  to  the  fact,  that  the  base  of  the  lung,  which  de- 
scends more  posteriorly  than  anteriorly,  is  more  subject 
to  hepatisation  and  serous  infiltration  than  other  parts. 
Most  examples  of  decided  dullness  on  percussion  at  the  lower 
dorsal  region  in  the  first  stage  of  phthisis,  in  my  experience, 
have  been  signalised  by  pneumonia  either  in  actual  progress 
or  but  lately  extinguished,  or  by  the  presence  of  some  effusion 
consequent  upon  intercurrent  pleurisy.  Marked  dullness  in 
this  quarter  of  the  thorax  has  been  noticed  by  me  in  numerous 
examples  of  phthisis,  in  what  might  be  mistaken  for  the  first 
stage,  but  which  careful  inquiry  at  the  time,  and  post-mortem 
examinations  afterwards,  have  proved  to  have  been  the  third 
stage  of  the  disease.  The  amount  of  tubercle  must  be  very 
considerable  in  the  subjacent  lung  to  afford  decided  deficiency 
of  air  sound  on  percussion,  for  the  volume  of  lung  is  large, 
and  our  acoustic  experience  informs  us  that  a  large  amount 
of  lung  must  have  a  large  amount  of  solid  matter  deposited 
within  it  to  have  its  percussion  sounds  decidedly  altered  in 
the  direction  of  dullness. 

It  has  been  clearly  established  by  the  concurrent  testimony 
of  nearly  all  writers  upon  the  physical  examination  of  the 
chest  in  the  first  stage  of  phthisis,  that  for  the  most  part  this 
phenomenon  of  dull  percussion,  or  an  approach  to  it,  is  found  as 
a  rule  at  first  on  one  side  of  the  chest  only.  This  restriction 
of  the  altered  percussion  sound  to  one  side  is  almost  without 
exception  in  chronic  phthisis,  which,  as  we  shall  afterwards 
see,  is  immensely  more  common  than  acute  phthisis.  In  acute 
phthisis  this  restriction  to  one  side  is  comparatively  rare.  In- 
deed, in  this  form  of  disease,  the  alteration  of  the  percus- 
sion sound  is  generally  ill-marked ;  and,  like  the  distribution 
of  its  tubercle,  is  general  throughout  both  lungs,  apex,  middle, 
and  base  alike  included. 

In  a  few  examples  of  phthisis  in  the  first  stage,  I  have  at 
my  first  examination  found  dullness  at  the  apex  of  one  lung, 
and  at  the  base  of  the  other. 

When  the  altered  percussion  sound  is  not  restricted  to  one 
side  of  the  chest,  examples  of  acute  phthisis  excepted,  it  is 
found  that  the  alteration  preponderates  in  a  marked  manner 
on  one  side  in  a  very  large  majority  of  cases.    While  there  is 
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a  decided  dullness  on  one  side,  there  may  be  only  a  certain 
shortness  in  the  duration  of  the  sound  on  the  other,  not  consti- 
tuting the  usually  accepted  dull  sound. 

The  little  difference  in  the  percussion  sound  of  the  two 
sides  in  the  first  stage  of  phthisis,  slight  at  the  first  part  of  it, 
Gradually  becomes  greater  until  a  marked  contrast  is  estab- 
lished.    In  chronic  phthisis,  the  contrast  is  established  in  a 
striking  manner  at  the  end  of  the  first  stage,  immediately 
prior  to  the  breaking  down  of  the  lung  structure,  and  by  the 
deposition  of  inflammatory  lymph  and  of  binding  exudation, 
and  the  formation  of  adhesions.    This  difference  or  marked 
contrast  between  the  two  sides  forms  a  diagnostic  point  of 
great  importance.    When  it  is  present,  and  when  the  charac- 
teristic features  of  other  diseases  equal  to  the  change  are 
absent,  it  is  conclusive  in  almost  every  case  of  the  presence  of 
tubercle.     So  valuable  is  this  sign,  viz.  the  dullness  or  com- 
parative or  excessive  dullness  of  one  side  of  the  chest,  that  all 
teachers  enforce  its  importance  upon  the  student.     It  is, 
therefore,  carefully  sought  for  as  a  very  important  element  in 
diagnosis.    The  loss  of  symmetry,  so  to  speak,  in  the  percus- 
sion sound  of  the  chest,  as  an  evidence  of  grave  disease,  can- 
not be  over-rated.    Whenever  it  is  present,  there  is  grave 
disease  either  on  the  comparatively  dull  side  or  on  the  reso- 
nant side.    It  is  more  common  to  have  disease  on  the  com- 
paratively dull  side.     Differential  percussion  is  nearly  as 
valuable  as  differential  auscultation,  but  it  comes  to  our  aid 
later  than  auscultation. 

But  I  am  anxious  to  enforce  the  fact  that  long  before  a 
marked  difference  or  contrast  is  satisfactorily  established,  a 
great  amount  of  disease  may  be  present  and  a  very  considerable 
deposition  of  tubercle  may  have  taken  place.  It  would  there- 
fore be  most  unwise  and  most  dangerous  to  the  interests  of 
the  patient,  as  well  as  injurious  to  the  art  of  percussion, 
to  conclude  because  no  contrast  can  be  made  out  that  there- 
fore the  lungs  are  healthy  or  free  from  tubercular  deposition. 
Not  only  do  we  not  always  find  a  reliable  difference  in  the 
percussion  sound  of  the  two  sides  of  the  chest,  in  the  first 
stacre  of  phthisis,  but  in  some  considerable  number  of  examples 
in  the  second  stage,  and  in  a  few  cases  of  phthisis  even  in  the 
third  stage,  I  have  been  unable  to  satisfy  myself  of  the  pre- 
sence of  unilateral  dullness ;  though  in  nearly  all  examples,  I 
have  made  out  some  of  the  earlier  changes  already  noted  and 
described  as  arising  from  deposition  of  tubercle  and  consequent 
reduction  of  air  in  the  lung,  and  constituting  the  earlier 
manifestations  of  deficient  air  sound. 
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"When  the  deposition  of  tubercle  has  taken  place  in  equal 
or  in  nearly  equal  amounts  at  the  anterior  and  superior 
portions  of  both  lungs,  the  test  of  percussion  is  less  reliable 
than  when  the  deposition  predominates  in  one  lung.  The 
alteration  produced  on  the  percussion  sound  being  the  same 
on  both  sides,  the  auscultator  feels  that  less  reliance  can  be 
placed  upon  its  actually  being  the  result  of  disease.  The  dif- 
ficulty experienced  is  great  on  the  part  of  the  physician  called 
on  to  pronounce  whether  the  soirnd  be  that  of  a  healthy  chest 
or  of  one  enclosing  a  tuberculated  lung,  when,  in  addition  to  a 
perfect  uniformity  of  sound  on  both  sides,  the  tendency  to  dull- 
ness is  moderate.  In  such  examples  he  must  trust  much  to 
auscultation,  and  to  symptoms,  and  to  the  history  of  each 
separate  case.  In  the  absence  of  the  auscultatory  signs  of 
phthisis,  and  of  the  more  decided  symptoms  and  historical 
features,  so  to  speak,  of  the  disease,  it  would  be  rash  to 
conclude  that  tubercle  was  present,  for  the  thorax  of  many 
persons  in  health,  as  will  presently  be  proved,  emits  a  sound 
on  percussion  which  is  remarkably  defective  in  air  character 
compared  with  the  thorax  of  others  ;  and  I  have  in  not  a  few 
cases  of  tubercle  present  in  a  crude  state,  and  also  in  a  softened 
state,  found  the  percussion  sound  to  have  more  air  character 
than  in  some  persons  in  perfect  health.  I  am  also  convinced 
that  I  have  occasionally  found  the  percussion  sound  of  even 
the  third  stage  of  phthisis  to  be  more  of  an  air  sound  than 
that  of  some  few  persons  in  health,  and  when  pneumothorax 
was  not  present  to  explain  the  occurrence.  To  account 
for  this  seeming  contradiction  we  have  two  facts,  one  on  the 
part  of  the  diseased,  and  one  on  the  side  of  the  healthy  chest. 
The  unhealthy  chest  has  been  unusually  resonant.  The 
healthy  chest  has  been  unusually  defective  in  air  sound. 

It  is  well,  in  judging  of  the  value  of  the  percussion  sound, 
not  to  conclude  that,  in  cases  of  phthisis,  the  side  that  emits 
the  comparatively  dull  sound  is  necessarily  the  diseased  side. 
When  a  vomica  opens  into  the  pleural  cavity,  and  pneumo- 
thorax is  established  (a  not  unfrequent  occurrence),  the  dis- 
eased side  emits  a  resonant  sound,  compared  with  which  the 
percussion  sound  of  the  healthy  side  is  comparatively  dull. 
One  lung  may  be  emphysematous  to  a  greater  extent  than 
the  opposite  one ;  and  in  such  a  case  the  more  healthy  side 
will  emit,  upon  percussion,  a  less  resonant  sound  than  the 
ran  healthy  side.  We  must  judge  not  only  of  the  compara- 
tive sounds,  but  of  the  absolute  sounds  also.  It  is  not 
enough  to  know  the  sound  on  one  side  is  a  little  less  resonant 
than  that  of  the  other  side.    If  the  less  resonant  sound 
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does  not  possess  in  itself  an  absolute  deficiency  of  air  cha- 
racter denoted  by  shortness  of  duration,  or  increased  pitch, 
or  curtailment  of  vibration  area,  we  are  scarcely  permitted 
to  regard  the  lung  beneath,  from  this  evidence  alone,  as  in  a 
certainly  diseased  condition.  In  such  a  case  we  must  seek 
for  other  signs,  and  particularly  search  on  the  more  resonant 
side  for  the  usual  signs  of  pneumothorax  and  of  emphysema. 
We  must  regard  the  absolute  as  well  as  the  comparative 
resonance. 

The  necessity  of  attending  to  the  absolute  characters  oi  the 
percussion  sound  is  very  necessary,  if  we  desire  to  know  the 
condition  of  a  lung  over  which  we  are  percussing.  Percussion 
over  the  side  opposite  to  that  which  is  the  seat  of  emphysema 
or  pneumothorax  ought  to  be  made  to  aid  in  indicating  not 
only  the  condition  of  the  lung  on  the  pneumothorax  or  em- 
physema side,  but  also  on  the  other.     If  the  percussion 
sound  be  unduly  short  in  duration,  defective  in  vibration 
area,  and  of  high  pitch,  we  shall  be  warranted  in  suspecting 
that  the  lung  that  is  subjacent  is  in  the  first  stage  of  phthisis. 
By  attending  to  the  absolute  qualities  of  the  sound  on  the 
more  healthy  side,  we  shall  learn  that  tubercle  is  probably 
present  on  one  and  the  more  healthy  side,  and  avoid  having 
our  knowledge  restricted  to  the  fact,  that  a  penetrated  cavity, 
or  emphysema,  exists  upon  the  other.    It  occasionally  hap- 
pens, as  will  be  shown  when  treating  of  the  third  stage  of 
phthisis,  that  a  peculiar  air  sound  is  obtained  over  a  superficial 
cavity  on  one  side,  and  that  phthisis  in  its  first  stage  is  pre- 
sent on  the  other,  which  emits,  on  percussion,  a  compara- 
tively duli  sound.    It  will  not  be  satisfactory  to  know  only 
the  condition  of  the  lung  on  the  resonant  side,  but  by  care- 
fully attending  to  the  absolute  as  well  as  the  comparative 
qualities  of  the  more  dull  side  to  ascertain  the  precise  condi- 
tion of  the  lung  in  this  quarter,  and  to  pronounce  upon  the 
presence  of  tubercular  disease  there  also. 

Dullness  on  percussion  in  health.— Many  circumstances 
in  respect  of  the  patient,  altogether  unconnected  with  lung 
disease  give  rise  to  a  kind  of  dullness,  and  it  is  very  im- 
portant to  know  what  these  are.  A  knowledge  of  these  cir- 
cumstances will  explain  the  presence  of  a  kind  of  dullness 
not  unfrequently  observed,  and  will  serve  to  prevent  the 
observer  falling  into  the  serious  mistake  of  referring  the 
dullness  which  attends  them  to  the  presence  of  tubercle  or 
other  lung  disease.  By  the  occasional,  or  even  by  the  habi- 
tual, percussor,  who  is  not  very  observant,  the  dullness  due  to 
the  healthy  conditions  alluded  to,  may  be  undistinguished 
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from  the  dullness  of  tubercle,  and  other  pulmonary  and  pleural 
diseases.  But,  by  careful  attention,  these  two  varieties  of 
dullness  may  be  distinguished,  for  they  have  peculiarities 
which  once  pointed  out,  and  once  fully  perceived,  will  effec- 
tually serve  in  the  diagnosis. 

A  large  amount  of  fat  under  the  integuments  is  one  condi- 
tion which  gives  rise  to  the  dullness  in  question.  I  have  met 
with  many  examples  of  impaired  resonance  from  this  cause. 
However,  we  often  find  a  very  considerable  amount  of  fat 
upon  the  chest,  particularly  of  adult  females,  without  a  de- 
cided approach  to  dullness  being  perceived.  The  muffling 
effect  of  the  fat  is  very  inconsiderable  when  the  lung  under- 
neath is  healthy  and  contains  a  large  amount  of  air.  If  the 
percussion  stroke  upon  a  fat  chest  be  slight,  the  muffling 
effect  is  greater  than  when  it  is  strong,  and  for  this  reason,  that 
the  weaker  blow  operates  chiefly  upon  the  parts  immediately 
under  the  finger,  and  fails  to  reach  the  contained  lung  in  the 
same  degree  as  the  more  powerful  stroke. 

A  great  development  of  muscle  upon  the  chest,— of  the 
pectoral  muscles,  the  latissimus  dorsi  muscle,  the  intercostals, 
and  the  serratus  magnus  muscle, — goes  a  long  way  to  create 
a  kind  of  dullness.  These  muscles,  when  greatly  developed, 
form  a  serious  impediment  to  the  percussion  stroke  reaching 
the  lung.  Much  of  the  blow,  if  moderate,  is  spent  upon  the 
muscles,  and  is  lost  quoad  the  lung  and  air  tubes,  and  therefore 
the  sound  emitted  is  defective  in  air  character. 

A  very  rigid  and  tonic  state  of  the  muscles,  I  have  reason 
to  believe,  tends  to  the  production  of  a  kind  of  dullness.  I 
have  frequently  noted  the  dullness  referred  to,  particularly  in 
robust  young  male  adults  accustomed  to  much  muscular 
exertion,  in  whom  I  have  been  unable  to  detect  any  other 
condition  equal,  in  my  opinion,  to  the  percussion  result 
observed.  The  tense,  intercostal,  and  other  muscles  seem  to 
bind  down  the  ribs,  and  the  tensely  grasped  ribs  and  the 
tense  muscles  serve  to  check  the  free  and  continued  vibration 
of  the  lung  and  its  contained  air.  The  vibrations  of  the 
parts  are  impeded  and  their  duration  is  diminished. 

The  ribs,  cartilages,  and  muscles,  when  rigid,  are  opposed 
to  fullness  of  vibration.  In  this  state  the  vibration  of  the 
lung  and  its  contained  air  is  impeded.  Hence,  in  old  a^e 
we  frequently  find  a  dullness  not  natural  to  the  young 
subject.  The  old  thorax  is  less  resonant  than  the  young 
The  chief  cause  of  this  is  the  rigidity  of  the  bone  and 
muscle.  The  thinness  or  tenuity  of  the  ribs,  and  the 
soft  constituents  of  the   walls  of  the  thorax,  and  their 
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great  elasticity,  in  children,  produce  the  remarkable  full- 
ness, extent,  and  duration  of  the  percussion  sound  in  these 

subjects.^  appeared  tQ  me  that  a  deficiency  of  air  sound 
has  been  in  some  healthy  chests  due  to  a  reduction  in  the 
anteroposterior  diameter  of  the  lung,  dependent  upon  the 
form  of  the  chest.    Thus,  in  the  case  of  the  flat  chest,  in 
which  the  flattening  is  attended  with  a  corresponding  reduc- 
tion of  the  antero-posterior  diameter,  the  percussion  sound  is 
less  resonant  than  in  the  case  of  the  prominent  chest,  with  a 
corresponding  increase  of  the  antero-posterior  diameter  of  the 
lung.     It  is  easy  to  suggest  a  reason  why  the  sound  should 
be  more  dull  in  the  former  case.    The  air  element  in  the 
part  percussed  is  less,  and  consequently  the  air  element  in 
the  sound  may  be  expected  to  be  reduced.    But  it  is  to  be 
observed  that  the  flat  chest  is  not  uniformly  or  constantly 
more  dull  than  the  prominent  one  on  percussion.   In  the  flat 
chest  it  is  not  always  the  case  that  the  antero-posterior 
diameter  is  small,  nor  is  the  prominent  chest  always  attended 
with  an  increase  of  the  lung  in  the  same  direction.  The 
chest  that  is  prominent  in  front  may  be  hollowed  behind,  and, 
as  it  were,  invade  and  reduce  the  antero-posterior  diameter  of 

the  lung.  , ,  ,   ,  .  i 

Another  cause  of  dullness  in  the  healthy  subject  is  to  be 
found  in  this  fact— which  is  one  that  should  not  be  forgotten : 
A  given  quantity  of  lung  does  not  accommodate  the  same 
quantity  of  air  in  all  persons.  Some  lungs  seem  to  have 
more  capacity  for  air  than  others  ;  some  can  be  made  to  hold 
more  in  the  act  of  inspiration,  and  some  usually  retain  more 
of  a  residuum,  after  ordinary  expiration,  than  others.  _  This  is 
rendered  manifest  by  measuring  the  expired  air  with  the 
spirometer.  When  the  lung  is  rather  defective  m  its  healthy 
property  of  inflating,  or  when  it  fails  to  retain  the  normal 
amount  of  air  after  expiration,  a  certain  deficiency  of  air 
sound  may  be  observed  upon  percussion.  I  am  convinced 
that  in  not  a  few  instances  of  defective  air  sound  on  percussion 
which  have  come  under  my  observation,  the  fact  was  due  to 
this  cause,  viz.  an  unusual,  yet  not  what  could  be  called  an 
unhealthy,  deficiency  of  air  in  the  lungs. 

The  dullness  on  percussion  proceeding  from  the  causes  now 
described  is  to  be  distinguished  from  the  dullness  proceeding 
from  tubercle,  by  two  series  of  facts,  one  relating  to  the 
absolute  qualities  of  the  sound  itself,  and  the  other  to  its 
locale.  The  sound  itself  in  the  case  of  the  healthy  chest 
never  possesses  that  amount  of  dullness  which  we  obtain  from 
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striking  the  muscles  of  the  thigh.  What  has  been  designated 
as  dullness,  is  rather  a  muffled  sound.  The  sound  emitted  is 
devoid  of  that  complete  or  marked  character  which  indicates 
decided  deficiency  of  vibrating  area.  It  is  seldom  so  short  in 
duration  as  the  percussion  sound  in  phthisis.  Increase  of  the 
force  of  the  percussion  stroke  brings  out  an  increase  of  air 
character,  and  produces  a  longer  duration  of  sound,  which  is 
not  the  case  in  phthisis.  This  dullness,  unlike  that  of  phthisis, 
remains  stationary,  or,  if  the  patient  thins,  tends  to  pass  away. 

The  locale  of  the  sound  materially  aids  in  the  determina- 
tion of  the  question,  whether  the  dull  sound  observed  is  the 
result  of  the  causes  referred  to,  or  of  the  presence  of  tubercle. 
The  locale  of  the  dullness  in  the  first  stage  of  phthisis  is,  as 
we  have  already  noted,  seldom  symmetrical  or  general,  and  is, 
on  the  other  hand,  partial  to  an  appreciable  extent,  and  tends' 
to  become  more  and  more  non-symmetrical  with  the  progress 
of  the  disease.  This  is  not  the  case  when  dullness,  or  what  is 
so  designated,  proceeds  from  the  healthy  chest  from  the  causes 
imder  consideration,  for  it  is  perfectly  symmetrical,  and  for  the 
most  part  general  over  the  entire  thorax,  superiorly,  anteriorly 
laterally,  and  posteriorly. 

Dullness  on  percussion  sometimes  proceeds  from  disease, 
and  yet  from  no  morbid  condition  in  any  of  the  contents  of 
the  thorax.  I  have  known  dullness  on  percussion  to  be  pro- 
duced by  morbid  conditions  exterior  to  the  ribs.  Thus  I  have 
noted  partial  dullness  in  the  infra-clavicular  region  and  the 
mammary  region  in  some  examples  of  carcinoma  of  the  mam- 
ma. The  dullness  has  not  been  confined  to  the  parts  actually 
covered  by  the  disease,  but  has  extended  to  the  neighbouring 
parts,  particularly  those  placed  between  the  tumour  and  the 
humeral  extremity  of  the  clavicle.  This  dullness  has  been 
due  at  the  locality  of  the  tumour  itself  to  the  morbid  mass 
impeding  the  extension  of  the  blow  to  the  lung,  and  to  its 
obstructing  the  emission  of  sound  from  the  lung.  But  at 
the  other  parts  of  the  chest  it  has  been  owing  to  this, -that 
tbe  integuments  and  external  muscles  have  been  so  shortened 
and  have  been  rendered  so  rigid  as  to  compress  the  ribs  and 
intercostal  muscles  so  effectually  as  to  injure  them  as  vibrating 
bodies  and  even  to  prevent  the  elevation  of  the  ribs,  and  con- 
sequently the  full  inflation  of  the  subjacent  lung. 

Contractions  of  the  soft  parts  from  other  causes  may  pro- 
duce similar  resnlts,  and  it  is  desirable  to  bear  in  mind  that 
a  deeded  local  dullness  may  thus  arise,  and  be  altogether  in- 
dependent of  the  presence  of  tubercle. 

The  real  dullness  of  phthisis  is  occasionally  partially  masked 
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by  extreme  tenuity  of  the  walls  of  the  thorax.    In  some  ex- 
tremely emaciated  subjects,  the  percussion  sound  over  lung 
thickly  incorporated  with  tubercle,  acquires  a  certain  air 
cbatcter  to  "a  large  extent.     But  careful  .attention^ 
enable  the  auscultator  to  distinguish  this  air-sound,  short 
in  area  and  in  duration,  from  the  air  sound  full  both  in  area 
and  in  duration,  proper  to  the  healthy  and  fully  inflated  lung 
The  diagnosis  of  the  percussion  dullness  of  phthisis  in  its  first 
sta^e  from  that  of  other  diseases  requires  careful  attention. 
This  is  to  be  effected  by  attending  to  several  series  of  facts 
These  are  :  (a)  the  absolute  characters  of  the  sound;  (ft)  the 
locale  and  distribution  of  the  sound;  (o)  the  antecedents  in 
respect  of  the  health  of  the  patient ;  (d)  the  present  symptoms 
and  condition  of  the  patient. 

The  dullness  in  the  first  stage  of  phthisis  is  usually  moderate. 
It  consists,  as  has  been  already  described,  at  its  first  develop- 
ment, rather  of  what  is  a  shortness  of  area  of  vibration,  a 
shortness  of  duration,  than  of  what  is  properly  speaking  called 
dullness.    If  it  be  called  dullness,  it  is  more  correctly  desig- 
nated comparative,  and  is  by  no  means  absolute  duHness 
The  dullness  of  cancer  of  the  mediastinum,  of  the  lung  and 
of  the  bronchial  glands,  the  dullness  of  hepatisation,  the  dull- 
ness of  aneurismal  and  other  tumours,  and  the  dullness  of  em- 
pyema, is  usually  much  more  decided  and  often  reaches  to 
what  may  with  propriety  be  called  absolute  dullness.  The 
dullness,  too,  of  phthisis  in  its  second  stage  is  usually  moie 
marked  than  that  of  the  first  stage  ;  and  the  dullness  of  the 
third  stage,  with  few  exceptions,  reaches  to  an  amount  not 
ordinarily  heard  in  the  first  stage  of  the  disease 

The  locale  of  the  dullness  of  phthisis  m  its  first  stage  has 
been  already  pointed  out.    While  the  altered  sound  m  this 
disease  chiefly  holds  at  the  apex,  and,  if  not  confined  to  one 
side  of  the  chest,  is  more  marked  on  one  side  than  on  the  othei , 
and  is  diffused  over  the  whole  extent  of  the  supraclavicular, 
the  clavicular,  and  the  infra-clavicular  regions,  the  dullness  ot 
hepatisation  is  almost  invariably  discovered  at  the  interior 
dorsal  and  inferior  lateral  regions.  The  dullness  of  aneurismal 
tumours  is  usually  situated  in  the  centre  of  the  thorax ^  em- 
bracing the  region  of  the  sternum,  and  invading  the  side  ot 
the  chest  to  the  extent  of  about  an  inch  or  an  inch  and  a 
half,  rather  more  frequently  on  the  right  than  on .  the  kit. 
Cancerous  tumours  of  the  thorax,  when  attended  with  dulln  s 
on  percussion,  have  this  sign  at  its  earliest  deve  opinent  al- 
most invariably  marked  at  the  sternum  at  the  level  ot  ti  e 
second,  third,  and  fourth  ribs.    It  is  usually  restricted  to  this 
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region,  or  it  may  embrace  a  small  extent  laterally  on  one  or 
both  sides  of  the  sternum.  In  the  advanced  stage  of  cancer, 
when  it  involves  the  bronchial  glands  to  a  great  extent  and 
invades  the  lung  tissue,  the  dullness  will  be  found  to  grow  in 
the  direction  of  the  mammary  and  infra-clavicular  regions, 
directing  its  course  from  the  sternum  outwards.  The  pro- 
gression of  cancer-dullness  is  almost  invariably  on  one  side  of 
the  chest  only.  In  my  own  experience  cancer-dullness  has 
been  found  more  frequently  on  the  right  side  than  on  the  left. 
Tubercular  dullness  has  been  found  by  me  nearly  as  often  on 
one  side  as  on  the^pther. 

The  dullness  m  percussion  of  other  mediastinal  tumours  is, 
of  course,  confined  at  first  to  the  sternal  regions  and  to  their 
lateral  borders.  I  am  not  aware  that  it  is  found  invading  one 
side  of  the  chest  more  than  the  other. 

The  dullness  of  hydrothrorax  is  generally  found  at  the  base 
of  both  sides  of  the  chest.  It  may  preponderate  on  one  side,  and 
in  some  examples  of  this  disease,  or  this  result  of  disease,  it  is 
strictly  confined  to  the  base  of  one  side  of  the  chest.  When, 
as  is  most  frequently  the  case,  the  effusion  is  the  result  of 
cardiac  disorganisation,  the  dullness  is  occasionally  found  on 
one  side,  or  more  upon  one  side  than  the  other. 

The  antecedents  of  phthisis  and  other  diseases  causing 
dullness  on  percussion. — In  phthisis  the  antecedents  are  most 
commonly,  or  almost  invariably,  the  gradual,  moderate,  and 
steadily  increasing  loss  of  strength  ;  the  accession  of  lassitude  ; 
the  loss  of  flesh,  as  discovered  by  the  weighing  machine  or  by 
the  eye ;  a  moderate  amount  of  shortness,  quickness,  or  embar- 
rassment of  respiration,  most  observed  during  exertion,  as 
m  walking,  during  manual  labour,  or  while  going  up  stairs. 
The  pulse  had  been  previously  quickened,  some  flushino-  of 
the  face,  and  heat  of  skin  had  been  observed,  more  particularly 
in  the  evening,  and  succeeded  in  the  night  or  early  morning 
by  perspiration.    The  skin  had  previously  become  dry  and 
rough,  and  the  hair  of  the  head  had  been  observed  to  fall  off 
Hemoptysis  had  probably  occurred,  at  first  suddenly  and  to 
some  extent,  perhaps  amounting  to  some  ounces,  and  had  re- 
curred at  intervals  in  minor  quantity,  mixed  up  with  frothy 
sputum.    The  expectoration  had  been  increased  to  an  abnor- 
mal amount  and  had  continued  to  augment,  and  had  been 
sometimes  frothy,  and  sometimes  green  and  yellow,  tenacious 
and  tremulous,  and  homogeneous.    There  had  been  frequent 
short  cough,  or  less  frequently  a  long,  deep,  loud  coW 
seeming  to  proceed  from  an  irritation  lower  down  in  the 
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aerating  apparatus  than  the  larnyx,  the  trachea,  or  the  primary 
bronchi     Whatever  pain  had  been  experienced  m  the  chest 
had  been  vaguely  situated,  now  in  the  region  of  the  clavicles, 
now  at  the  shoulders,  and  at  another  time  in  the  lateral  re- 
gions    The  pain  had  not  been  acute,  or  only  seldom  so,  and 
had  partaken  largely  of  the  character  of  aching.    In  acute 
phthisis  the  accession  of  the  cough  has  been  sudden;  the 
respiration  has  been  early  quickened;  the  pulse  has  soon  be- 
come fast:  pains  of  a  somewhat  acute  character  have  been  ex- 
perienced, for  the  most  part  in  the  sides ;  the  heart  s  action  has 
been  visibly  increased  ;  the  expectoration  has  been  copious,  oi 
a  tenacious  character,  yellow  or  green  in  colour ;  and  crackling 
in  the  chest  and  trachea  have  been  heard  proceeding  to  the  ear 
of  the  bystander  through  the  intervening  atmosphere.  _  ihese 
svmptoms  have  been  accompanied  with  chills,  and  flushing,  and 
copious  sweats,  much  frequent  cough,  and  restlessness.  Ihe 
tongue  has  been  coated  and  the  appetite  has  been  impaired, 
while  thirst  has  oppressed  the  patient.  He  has  probably  evinced 
sians  of  the  strumous  diathesis ;  or  he  has,  within  the  preced- 
ing few  clays  or  weeks,  suffered  from  long  exposure  to  cold, 
or&from  an  attack  of  measles  or  small-pox,  common  exciting 
causes  of  pulmonary  tubercle, 

The  antecedents  of  hepatisation  are,  exposure  to  cold,  or 
the  suffering  from  some  febrile  disease,  such  as  typhus  lever 
or  scarlet  fever.    The  attack  was  sudden,  accompanied  with 
pain  confined  to  one  side,  or  it  might  be  in  both ;  short  pain- 
ful couoh,  accompanied  with  remarkably  tenacious,  rather 
clear  oi&  greenish  sputum,  becoming  in  a  few  days  rusty  co- 
loured    The  respiration  was  quickened  and  painful ;  the  tace 
flushed  continuous] v ;  the  pulse  quick  and  full ;  and  the  tongue 
dry  and  coated.    A  hot,  dry  condition  of  the  skin ;  it  might 
be  partially  succeeded  for  an  hour  with  free  sweatings ;  and 
occasional  delirium  would  be  present.    The  acute  conditions 
would  last  only  some  days,  and  rather  suddenly  give  way, 
leaving  some  shortness  of  breath,  cough,  and  some  sputum, 
gradually  declining. 

Empyema  dullness  is  associated  with  an  antecedent  history 
very  different  from  phthisis.  The  onset  of  the  disease  was 
acute  and  sudden,  and  attended  with  sharp  pain  and  difficulty 
of  respiration  ;  the  patient  seeking  the  semi-recumbent  pos- 
ture. The  disease  began  on  exposure  to  cold,  or  supervened 
upon  scarlet  fever  or  acute  rheumatism  ;  and  pyrexia  symptoms 
were  manifested  for  some  days,  and  then  rather  suddenly  de- 
clined, leaving  embarrassment  of  respiration  when  the  patient 
lay  upon  the  side  opposite  to  the  one  affected.    The  cougli 
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was  frequent,  short,  and  painful,  and  accompanied  with  very 
little  or  no  sputum. 

Mediastinal  and  aneurismal  tumours  have  had  their  dull- 
ness on  percussion  beginning  near  the  sternum,  and  sharply 
bounded  by  resonant  percussion  sounds  more  externally.  A 
sense  of  distress  has  been  present  at  the  sternum,  often  accom- 
panied with  pain  ;  there  has  been  absence  of  febrile  symptoms, 
and  the  complaints  of  the  patient  have  been  more  localised. 
Sometimes  a  difficulty  of  swallowing  has  been  experienced,  and 
great  embarrassment  of  the  respiration  has  been  felt  at  the  re- 
gion of  the  sternum.    The  bronchi  being  pressed  upon,  the 
respiratory  sounds  and  the  cough  have  had  a  constricted  tube 
character.    The  cough  has  sometimes  had  an  extremely  con- 
stricted sound,  originating  not  in  the  throat,  but  in  the  chest. 
The  respiration  sounds  have,  in  some  cases,  had  the  character  of 
air  passing  with  vehemence  through  a  gun  barrel.    In  cancer 
of  the  mediastinum  there  has  been  a  gradual  decline  of 
strength  and  flesh,  and  the  sputum,  sometimes  sanguineous, 
lias  been  moderate.     In  the  case  of  aneurism,  the  heart's 
action  has  been  embarrassed,  and  often  tumultuous ;  the  veins 
of  the  front  of  the  chest  and  of  the  neck  have  been  full ;  and 
though  the  breathing  has  been  affected,  the  cough  has  not 
been  severe,  but  dry;  and  hemoptysis,  when  it  has  occurred, 
as  it  sometiin.es  does,  in  such  cases  has  been  at  long  intervals 
and  to  a  considerable  amount.   When  cancer  has  invaded  the 
adjoining  borders  of  the  lung  the  sputum  has  become  coloured 
like  prune  juice.    The  presence  of  oedema,  at  first  locally  and 
then  generally,  at  an  early  period  of  the  disease  is  frequent, 
when  dullness  depends  upon  the  pressure  produced  by  aneu- 
rismal tumours. 

The  dullness  of  percussion  in  hydrothorax  has  been  very 
frequently  attended  with  palpitation  of  the  heart,  and  with 
other  signs  of  disturbed  cardiac  action.  The  difficulty  of 
breathing  has  been  greater  and  more  constant  in  hydrothorax 
than  in  phthisis  in  the  first  stage ;  and  the  elevated  shoulders 
during  sleep  have  been  early  noted  in  the  case  of  serous 
effusion. 

D.  The  present  symptoms  prove  of  great  value  in  deciding 
whether  the  dull  sound  on  percussion  be  due  to  phthisis  in 
the  first  stage,  or  to  other  morbid  conditions. 

While  in  phthisis  the  face  becomes  sharp,  and  varies 
rapidly  from  pallor  to  flushing,  in  hepatization  it  is  compara- 
tively cairn  and  of  uniform  colour.  In  empyema  it  is 
anxious,  drawn,  and  indicates  suffering;  in  hydrothorax  it 
M  generally  rather  livid  and  full,  and  in  aneurismal  tumours 
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it  may  be  tolerably  healthy,  with  only  a  slight  amount  of 
puffiness.    In  cancerous  tumours  the  face  is  usually  pale  or 

sallow,  and  wasted. 

The  respiration  in  phthisis  is  only  moderately  affected, 
while  in  hepatisation  it  is  more  decided,  and  in  empyema 
and  hydrothorax,  and  in  cancerous  and  other  tumours  of  the 
mediastinum,  it  becomes  excessive,  and  forms  a  leading  fea- 
ture in  the  case.  -  . 

The  action  of  the  heart  in  phthisis  is  quickened,  while  m 
aneurismal  tumours  and  hydrothorax  it  is  laboured,  diffused, 
and  troublesome  to  the  patient,  and  gives  rise  to  an  irregular 
or  intermittent  pulse.  In  empyema  of  the  left  side,  the 
heart  is  more  or  less  displaced  towards  the  right  side  ot  the 

chest.  .    ,  .         i    -i  • 

In  phthisis,  the  condition  of  the  patient  is  marked  in  an 
especial  manner  by  wasting  of  the  whole  body,  slow  and 
steady,  and  bearing  a  large  proportion  to  the  distress  m  the 
chest  •  while  in  empyema,  cancer,  and  mediastinal  tumours 
the  local  distress  is  in  excess  of  the  general  wasting  and 

disturbance.  • 

The  cou<^h  in  phthisis  is  more  marked  than  m  otner 
diseases  accompanied  with  dullness,  and  the  sputum  is  more 
continuous  and  uniform,  and  is  associated  more  frequently 
and  more  constantly  with  ha3moptysis,  for  the  most  part  mo- 
derate, but  occasionally  pretty  copious. 

Different  varieties  of  percussion  sound  have  been  noticed 
by  different  authors  in  the  first  stage  of  phthisis.    It  has 
been  usual  to  divide  the  altered  percussion  notes  of  com- 
mencing phthisis  into  dullish,  dull,  and  very  dull.  My 
friend,  Dr.  Cotton,  speaks  of  a  dullness  which  he  designates 
as  wooden;  but  it  appears  to  me  that  this  is  too  vague  a  cha- 
racter, for  wood  will  give  out  almost  any  sound  according  to 
its  size,  its  thickness  or  thinness,  the  quantity  of  an  beneath 
it,  and  the  distance  of  the  air  from  the  percussed  surface ; 
also  according  to  the  hardness  of  the  wood,  and  to  its  hi ra- 
nees or  looseness  in  respect  of  its  subjacent  body ;  and  it  is 
obvious  that  each  kind  of  sound  so  obtained  is  equally  en- 
titled to  the  designation  of  wooden.    The  wooden  sound  ot 
Dr  Cotton  is  one  of  considerable  dullness,  not  absolute  dull- 
ness; it  is  of  short  duration,  and  harsh  to  the  ear.  Ihe 
wooden  sound  is  usually  employed,  I  believe,  to  denote  a 
sound  such  as  proceeds  from  a  short  thick  piece  of  wood,  it 
used  in  this  restricted  and  defined  sense  it  may  be  useful. 

Absolute  dullness  is  occasionally  heard  in  the  first  stage  ot 
phthisis,  but  it  is  confined  to  the  inferior  and  posterior  aspect 
of  the  chest,    It  is  duller  than  the  dull  sound.    It  is  nearly 
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imitated  by  striking  the  second  phalanx  of  the  forefinger  of 
the  left  hand  with  the  forefinger  of  the  right.  The  struck 
finger  is  held  free  in  the  air.  It  is  due  to  complete  solidifi- 
cation or  effusion  in  the  pleura. 

Some  physicians  have,  in  a  few  instances,  believed  that 
they  have  heard  the  sound  termed  by  the  French  bruit  de 
pot  fele,  or,  by  the  English,  cracked-pot  sound,  in  the  first 
stage  of  phthisis.  I  have  never  heard  this  sound  at  this  stage 
of  the  disease  ;  and  I  feel  assured  that  the  sound,  in  its  true 
and  full  characters,  has  never  been  emitted  by  a  chest  in  the 
first  stage  of  phthisis  only.  A  sound,  which  may  be  called  a 
quasi-cracked  pot  sound,  it  is  true,  is  occasionally  heard.  It 
is  a  sound,  loud,  not  dull,  prolonged,  with  a  metallic-like 
slight  chink;  but  the  peculiar  dull,  loud,  jarring,  short 
duration,  cavity  clink  is  different  from  it,  and  by  the  prac- 
tised and  careful  physician  may  be  readily  distinguished 
from  it.  This  quasi-cracked  pot  sound  will  be  considered 
more,  and  contrasted  fully  with  the  true  sign,  at  later  parts 
of  this  work.  The  quasi-cracked  pot  sound  is  heard  most 
frequently  in  the  case  of  children ;  and  whether  the  contents 
of  the  chest  be  healthy  or  unhealthy  seems  to  have  little 
influence  in  its  manifestation  according  to  some  of  the  most 
copious  writers  on  the  subject.  It  is  of  no  value  what- 
ever as  a  sign  of  the  first  stage  of  phthisis. 


CHAP.  XII. 

first  stage — continued. 

>n  and  Form  of  the  Chest.  —  Forward  Inclination  of  Thorax. — Sounding 

of  Back.— Elevation  of  Clavicles  and  Scapula?.—  Double-flattened  Chest.  

Single-flattened  Chest. — Depression  of  the  Thoracic  Cone.— Angular  Con- 
ditions of  the  Front  of  the  Thorax. —Varieties  of  Chest  in  reference  to 
Induction  of  Phthisis. 

Considerably  before  any  appreciable  alteration  in  the  posi- 
tion of  the  chest  in  phthisis  can  be  discovered,  the  auscultatory 
signs  and  alterations  of  the  percussion  note  which  have  been 
already  described,  are  manifested  in  a  sensible  and  reliable 
degree  in  almost  every  example  of  the  disease.  But  ere  much 
time  has  passed  from  the  accession  of  dullness  on  percussion, 
the  position  of  the  chest  undergoes  a  change  in  a  large 
proportion  of  cases.  I  am  inclined  to  say  that  not  less^a 
proportion  than  one  half  of  patients  in  the  first  stage  of 
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phthisis  in  whom  a  reliable  degree  of  alteration  in  the  per- 
cussion sound  is  procured,  evince,  in  an  amount  sufficiently 
great  to  be  appreciated,  a  change  in  the  position  of  the  chest 
in  respect  of  the  perpendicular.  The  thoracic  cone  is  bent 
forward  at  an  abnormal  angle.  The  axis  of  the  thorax  is  no 
longer  a  continuation  of  the  axis  of  the  abdomen,  or  nearly  so, 
as  Tn  health,  but  is  inclined  forward  to  a  sensible  extent. 
This  is  obvious  to  the  eye.  The  shoulders  are  carried  forward 
with  the  thorax.  If  one  limb  of  the  chest  goniometer  (an 
instrument  to  be  afterwards  described)  be  applied  to  the 
lumbar  vertebra,  and  the  other  be  applied  to  the  dorsal 
vertebra,  or  in  the  direction  of  these  bones,  the  arrow  of  the 
index  will  point  not  to  180°,  the  normal  point,  viz.  that  of  a 
straight  line,  but  to  175°  or  160°  upon  the  arc. 

The  dorsal  vertebrae,  from  a  comparatively  straight  line, 
deviate  to  a  curve  constantly  increasing  with  the  progression 
of  the  disease.    This  may  be  measured  with  the  chest  gonio- 
meter.   We  take  the  tangents  to  the  curve.    A  portion  of 
the  vertebral  curve  is  taken  about  equal  to  the  length  of  the 
two  extended  arms  of  the  instrument,  this  being  divided  into 
two  equal  parts,  the  two  limbs  respectively  placed  upon  these 
parts  crive  the  tangents  to  the  curve,  and  by  looking  at  the 
index  on  the  arc,  we  find  that  the  angle  formed  by  the 
meeting  of  the  two  tangents  is  that  of  180°,  or  even  150  . 
Thus  we  measure  the  amount  of  the  curve,  and  consequently 
the  amount  of  deviation  from  the  normal  line  or  form.  In 
this  way  we  have  a  mathematical  and  exact  demonstration 
that  the  curve  of  the  dorsal  vertebrae  is  materially  increased. 
The  back  is  become  rounder.    It  will  be  found,  however,  at 
a  future  part  of  this  work,  that  the  increased  curve  of  the 
first  stage  of  phthisis  is  replaced  in  most  examples  of  the 
disease,  and  more  particularly  in  chronic  cases  with  excess  of 
dyspnoea,  by  a  very  great  increase  of  roundness  in  the  third 
stage  of  the  disease.   It  appears  to  be  scarcely  necessary  to  say 
that  this  undue  curving  of  the  dorsal  vertebrae  occurs  m  other 
diseases,  and  in  cases  of  mere  general  debility  long  continued. 

Concurrent  with  the  rounding  of  the  dorsal  vertebral  line, 
the  clavicles  and  scapulae  are  wont  to  be  unduly  raised,  but  to 
a  very  small  amount  in  the  first  stage  of  phthisis.  This  holds 
only  in  perhaps  fewer  examples  than  the  rounding  of  the 
spine,  and  it  is  remarked  most  when  the  first  stage  is  con- 
siderably advanced,  and  when  both  sides  of  the  chest  are 
affected ;  or  when  in  addition  to  the  apex  or  apices  being 
tuberculated,  one  or  both  bases  are  congested,  or  have  their 
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finer  bronchial  tubes  obstructed  with  thickening  of  the 
mucous  membrane,  or  with  excessive  secretion.  In  such 
cases  an  explanation  of  the  greater  frequency  of  this  alter- 
ation in  the  shape  of  the  thorax  is  found  in  the  presence  of 
more  than  usual  dyspnoea.  The  elevation  of  the  clavicle  and 
scapida  is  moderate,  and  much  less  extensive,  and  less 
frequent  than  in  asthma. 

The  most  common  alteration  of  the  configuration  of  the 
thorax,  in  the  early  part  of  the  first  stage  of  phthisis  is  a 
flattening  of  the  anterior  surface.     The  flattening  involves 
the  sternum  down  to  the  ensiform  cartilage,  and  the  cartilages 
of  the  first  four  or  five  upper  ribs  on  both  sides  of  the 
chest.    The  sternum,  instead  of  presenting  a  projecting  line 
as  it  descends,  tends  to  become  perpendicular,  or  it  may 
even  incline  inwards  as  it  passes  down.     If  the  joint  at 
the  middle  of  the  chest  goniometer  be  placed  at  the  upper 
border  of  the  sternum,  and  one  limb  be  directed  upwards, 
but  in  the  perpendicular,  and  the  other,  or  as  it  will  now 
be  the  inferior,  limb  be  placed  upon  the  sternum,  the  index 
on  the  arc  will  point  to  180°,  or,  so  to  speak,  to  the  angle 
of  a  straight  line  or  to  a  smaller,  viz.  175°  while  in  health 
the  angle  indicated  would  be  190°  or  200°,  the  latter  in- 
dicating a  well  projecting  sternum.    The  cartilages  of  the 
ribs  are  flattened  laterally,  the  normal  rounded  figure  of 
health  is  lost.     The  angle'  of  the  tangents  to  the  curve 
will  frequently  be  found  178°;  or  within  two  degrees  of 
a  straight  line,  while  it  is  to  be  remembered  that  the  normal 
angle  in  most  adidt  chests  is  about  170°.     But  it  is  not 
laterally  only  that  the  flattening  is  remarked,  or  that  this 
holds  with  single  cartilages  only;   the  same  alteration  is 
visible  vertically  or  from  above  downwards  in  reference  to 
the  line  formed  by  the  aggregated  cartilages.    In  health  the 
line  which  represents  the  cartilages  from  above  downwards 
is  rounded  or  curved  and  the  angle  of  its  tangents  most 
commonly  is  about  170°,  while  in  the  first  stage  of  phthisis  it 
often  becomes  straight  or  perpendicular,  or  it  may  even  be 
directed  inwards  towards  the  spine  as  it  descends,  being 
the  reverse  of  the  natural  direction.     The  angle  to  its 
tangents  is  often  178°  or  only  two  degrees  different  from  a 
straight  line.    The  second,  third,  and  fourth  cartilages  suffer 
more  flattening  than  the  first  and  the  lower  cartilages,  and 
hence  the  inclination  to  the  straight  line  which  we  observe. 
When  the  sternum  has  assumed  the  perpendicular  direction' 
and  the  costal  cartilages  on  both  sides  of  the  chest  have 
became  flattened,  I  have  designated  this  abnormal  alteration 
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the  double  flattened  chest.    This  deviation  from  the  natural 
configuration  of  the  thorax  is  very  common  in  the  first 
stace  of  phthisis.    It  has  been  observed  by  me  m  a  large 
percentage  of  examples  of  phthisis  at  this  period.    It  is  pecu- 
liarly the  deviation  of  the  more  early  period  of  the  first 
stacre  of  the  disease.    Of  sixty-six  examples  of  this  alteration 
occurring  in  phthisis  of  which  I  took  particular  notice,  forty- 
nine  were  associated  with  the  first  stage,  twelve  with  the 
second  stage,  and  five  with  the  third  stage.    It  is  a  com- 
paratively rare  occurrence  in  other  diseases.     Of  seventy- 
four  examples,  as  many  as  sixty-six  occurred  in  phthisis, 
and  only  two  occurred  in  bronchial  disease,  one  m  dyspnoea 
and  two  in  heart  disease.    To  account  for  the  comparative 
rarity  of  this  deviation  in  the  advanced  stages  of  phthisis, 
it  is  to  be  remarked  that  this  is  not  due  to  a  subsequent 
risino-  of  the  sternum  and  rounding  of  the  costal  cartilages, 
but  to  the  fact  that  more  remarkable  and  striking  deviations 
of  a  restricted  extent  occur  in  these  stages  and  take  the 
place  so  to  speak,  of  the  double  flattened  chest,  these  devi- 
ations being  single  flattening  and  undue  angularity  of  the 
articulations  of  the  sternum  and  cartilages,  and  of  the  car- 
tilao-es  and  the  ribs.   The  double  flattened  chest  has  been  more 
frequently  observed  by  me  in  females  than  m  males.  The 
rate  per  cent  in  males  has  been  only  39-1  per  cent.,  whde  in 
females  it  has  been  60-8.  This  preponderance  amongst  females 
is  due  perhaps  to  the  greater  delicacy  and  feebleness  of  this 
sex,  which  tend  to  habits  of  stooping,  to  early  yielding  ot 
the  ribs  and  cartilages  to  the  injurious  influences  of  the 
disease,  and  also  to  the  fact,  of  which  I  have  no  doubt,  that 
phthisis  in  females  is  less  frequently  than  in  males  the  result 
of  active  accidental  causes,  and  more  frequently  the  product 
of  constitutional  errors,  slow  in  operation,  and  therefore  more 
likely  to  be  attended  with  general  debility.    The  disease  for 
the  same  reasons  is  more  likely  to  be  diffused  over  both  sides 
of  the  chest  and  to  lead  to  a  corresponding  flattening.  This 
deviation  from  the  natural  configuration  of  the  chest  occurs 
at  all  ages,  but  is  remarked  in  a  larger  proportion  of  cases  m 
young  subjects  than  in  old.     I  have  observed  that  the  pro- 
portion of  examples  is  excessive  in  girls  under  fifteen  years  ot 
age     The  greater  ratio  of  cases  in  the  young  than  m  the  old 
probably  depends  upon  the  more  yielding  consistence  of  the 
bones  and  cartilages  in  them  than  in  adults.        _  _ 

The  double  flattened  chest  is  not  confined  to  phthisis  affecting 
both  lungs.  It  is  seen  occasionally  when  the  physical  signs 
reveal,  by  reliable  evidence,  the  presence  of  tubercle  in  one 
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lung  only.  I  have  seen  double  flattening  nine  times  in  single 
phthisis  out  of  forty-nine  examples  of  this  deviation  in  the 
first  stage  of  phthisis.  In  the  other  forty  examples  the 
tubercle  was  diffused  over  both  lungs,  though  it  is  true  in 
some  cases  the  deposit  preponderated  much  on  one  side  over 
the  other. 

The  double-flattened  chest  owes  its  development  to  the 
reduced  bulk  of  the  lung.    Although  the  weight  of  the  lung 
in  phthisis  increases  materially  by  the  deposition  of  tubercle, 
yet  its  bulk,  under  the  inspiratory  effort,  is  very  considerably 
reduced.    The  accession  of  fresh  and  adventitious  material 
interferes  with  the  normal  inflation  of  the  vesicular  structure ; 
an  amount  of  air  is  prevented  entering,  greater  in  bulk  than 
the  obstructing  tubercle  that  is  added ;  and  the  result  is  a 
decided  diminution  in  the  bulk  of  the  lung,  even  durino- 
inspiration.    The  normal  quantity  of  retained  air  is  likewise 
reduced  by  the  presence  of  tubercle,  and  consequently  the 
bulk  of  the  lung,  even  after  expiration,  is  also  diminished. 
As  soon  as  the  lung  is  inflated  to  that  degree  that  cannot  be 
exceeded  without  pain,  distress,  or  laceration,  or  undue  dis- 
tension of  dilatable  parts,  the  inspiratory  muscles  which 
elevate  the  chest,  including  the  sternum  and  the  ribs  with 
their  cartilages,  in  inspiration,  cease  to  act.    This  point  or 
limit  of  easy  inspiration  must  be  reached  sooner  when  the 
lung  is  solidified  by  tubercle,  than  when  it  is  fully  inflatable 
as  in  health ;  and  therefore  the  chest  will  rise  less  in  this 
disease  than  in  health.    As  the  sternum  is  less  raised,  it  will, 
of  course,  project  less,  and  as  the  cartilages  are  seldom 
elevated,  interstitial  absorption  will  soon  remove  these  curves 
and  impart  the  flattened  appearance  which  is  under  considera- 
tion.   To  this  cause  is  frequently  super-added  another,  viz. 
the  presence  of  contracting  tissue  in  the  lung,  underneath  the 
upper  cartilages.    Plastic  tissue,  either  in  the  lung  or  at  the 
pulmonary  pleura,  by  contracting  very  much,  destroys  the 
vesicular  structure,  and  compresses  it  to  a  great  extent.  Over 
this  part,  of  course,  the  chest  cannot  rise  without  the  occur- 
rence of  a  very  unlikely  amount  of  compensatory  dilatation 
in  other  parts,  or  of  laceration.  If  to  such  plastic  material  there 
be  added  fibrinous  exudation,  binding  the  pleura  pulmonalis 
with  the  pleura  costalis  immediately  under  the  cartilages  of 
the  upper  ribs,  a  great  addition  is  made  to  the  means  by 
which  flattening  is  produced.    This  fibrinous  bond  is  observed 
m  many  examples  of  phthisis  in  the  first  stage,  but  much 
more  frequently  in  the  latter  part  of  it  than  in  the  first 
Soon  after  its  formation,  it  contracts,  and  by  a  process  of 
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traction  it  suffices  to  drag  down  the  cartilages,  the  ribs,  and 
the  intercostal  soft  parts  sometimes  to  a  striking  and  remark- 
able extent. 

When  tubercle  is  present  in  both  lungs,  it  seems  to  account 
for  the  presence  of  flattening  on  both  sides,  upon  the  principles 
above  described;  but  we  have  seen  that  this  deviation  is 
peculiarly  the  deviation  of  the  first  stage,  and  even  of  the 
first  part  of  it ;  while  we  know  that  in  a  large  majority  of 
cases  of  phthisis,  the  disease,  when  first  noted,  is  discovered 
to  be  confined  to  one  side.    In  the  case  of  flattening  on  two 
sides  when  only  one  lung  is  tuberculated,  we  require  to  know 
what  agency  induces  the  deviation  on  the  healthy  side.  The 
explanation  is  perhaps  to  be  found  in  this— that  the  chest  is 
not  only  in  health  symmetrical  in  form,  but  in  muscular 
action,  and  that  even  in  disease  it  is  some  time  before  a  loss 
of  symmetry  of  muscular  action  can  be  established.   The  ribs 
over  the  unhealthy  lung  are  not  duly  raised,  and  as  the  mus- 
cles on  both  sides  have  hitherto  acted  in  unison,  the  muscles 
on  the  healthy  side  decline  to  act  longer  or  more  fully  than 
those  on  the  unhealthy  side,  and  hence  a  flattening  which 
owes  its  origin  on  one  side  to  non-inflatability,  is  matched  on 
the  other  side  with  a  flattening,  the  same  in  appearance,  and 
much  the  same  in  extent,  owing  its  origin  to  a  different  cause, 
viz.  deficient  muscular  action.    The  muscular  default  is  due 
to  diseased  lung  on  one  side,  and  on  the  other  to  the  loss  of 
that  harmony  which  tends  to  hold  in  all  symmetrical  organs. 
The  lung  on  one  side  does  not  inflate  fully,  and  the  lung  on 
the  other  cannot :  the  ribs  on  one  side  do  not  rise,  and  on 
the  other  they  cannot. 

The  double  flattened  chest  is  not  of  great  value  in  the 
diagnosis  of  phthisis,  for  it  is  not  unfrequently  found  when 
there  exists  no  tubercular  disease,  and  occasionally  when 
there  is  no  thoracic  disease  whatever.  It  is  occasionally 
present  in  chronic  bronchitis,  and  I  have  seen  it  in  one  or 
two  examples  of  albuminous  infiltration  of  the  apices  of  the 
lung  from  over- vascular  action,  causing  devesiculation  of  the 
parts.  This  configuration  of  the  chest  is  sometimes  congenital, 
very  often  it  is  acquired  by  occupations  entailing  long  con- 
tinued bending  forward.  Its  value  is  as  nothing  in  the 
diagnosis  of  phthisis,  compared  with  the  revelations  oi  the 
stethoscope  and  of  percussion.  Nevertheless  it  is  not  without 
some  value  as  an  adjunct  to  these  sources  of  evidence. 

The  single  flattened  chest,  as  an  indication  of  phthisis  in 
its  first  stage,  is  of  far  more  value  than  the  last  deviation, 


SINGLE  FLATTENING. 


93 


and  is  really  useful.    We  find  that  the  single  flattened  chest 
is  generally  the  accompaniment  of  serious  organic  pulmonary 
disease.  A  few  examples  of  this  alteration  of  the  chest  are 
found  without  any  organic  disease,  and  are  dependent  upon 
congenital  conformation,  or  more  frequently  upon  the  in- 
fluence of  occupation  in  trade,  or  upon  lateral  curvature  of 
the  spine,  hut  the  proportion  which  these  cases  bear  to 
examples  of  well-defined  flattening  on  one  side  dependent 
upon  phthisis  is  small  and  they  admit  of  very  ready  re- 
ference to  their  proper  category.    The  single  flat  chest  is 
more  rare  in  the  first  stage  of  phthisis  than  the  double 
flattened  chest.    While  six  examples  of  double  flattening 
were  seen  in  twenty  cases  of  incipient  phthisis,  only  three, 
or  just  one  half  of  single  flattening  examples  were  found 
in  the  same  number  of  phthisical  cases  in  the  first  stage. 
Obvious  single  flattening  is  not  restricted  by  any  means  °to 
the  first  stage  of  phthisis,  although  it  is  common  to  it,  for  it 
is  more  frequently  met  with  in  the  third  stage  than  in  the 
first.    Thus  I  ascertained  the  presence  of  this  alteration  of 
form  was  found  twenty  times  in  the  third,  and  only  thirteen 
times  in  the  first  stage  out  of  forty  examples  occurring  at  all 
periods  of  phthisis.    In  the  second  stage  this  deviation  was 
found  seven  times  only  out  of  these  forty  examples. 

The  diseases  besides  phthisis  in  which  single '  flattening 
occurs  may  be  partly  learned  from  the  following  table  of 
seventy-four  examples  which  I  have  analysed. 


Phthisis. 

Doubtful 

Bronchial 

Dyspnoea. 

Heart  Disease. 

Phthisis. 

Affections. 

66 

3 

2 

1 

2 

•Since  this  table  was  made  up,  I  have  found  a  remarkably 
god  specimen  of  single  flattening  occurring  in  cancer  of  the 

If  -  Vvt^  i  i  ^tt6+rg  ™S  Y&*  decided>  the  Percussion 
was  extremely  dull ;  the  respiration  sound  was  blowing  or 
large  bronchial,  but  the  voice  was  weak.  The  patient  was  an 
adult  male,  and  was  seen  in  the  hospital.  1  had  not  met 
w  h  such  an  amount  of  flattening  previously  without  making 
|*  the  presence  of  a  tubercular  cavity,  no/  have  I  met  with 

fee  S^XmT?  smce-  ^ithin  the  last  three  week* 

^ec.  .A,  1800),  I  .saw  an  example  of  flattening  of  the  ririrt 
side,  acconrpanied  with  very  dull  percnssionlt  the  S 
base,  and  strong  large  tubular  constrictive  blowing  above. 
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A  cooing  systolic  murmur  at  midsternum  caused  me  to  .sus- 
pect aortic  aneurism.  >  _ 

The  single  flattened  chest  is  occasionally  attendant  upon 
hepatisation  of  the  lung,  but  when  so  occurring,  it  is  associ- 
ated with  very  considerable  retraction  of  the  middle  and  base 
of  the  thorax,  so  that  the  distinction  is  easily  made. 

This  alteration  in  phthisis  is  frequently  associated  with  a 
moderate  amount  of  flattening  on  the  healthy  side,  but  this 
bears  so  small  a  proportion  to  the  alteration  on  the  unhealthy 
side,  as  to  warrant  us  in  saying  that  the  morbid  condition  of 
the  form  of  the  chest  is  one  of  single  flattening.  The  flat- 
tening or  depression  is  so  conspicuous,  and  contrasts  so  much 
with  "the  opposite  side,  as  to  attract,  so  to  speak,  the  ex- 
clusive regard  of  the  eye,  or  rather  of  the  mind,  through  it. 
This  single  flattening  is  frequently  superadded  to  the  double 
flattening  which  had  existed  at  a  previous  period  of  the 
disease  °Moie  deposition  of  tubercle  and  consequent  non- 
dilatability  of  lung  have  taken  place;  and,  in  addition,  con- 
tractions of  exuded  plastic  materials  at  the  surface  of  the 
apex  of  the  lung  have  compressed  the  vesicular  structure,  and 
led  to  the  descent  of  the  anterior  and  superior  parts  of  the 
walls  of  the  chest,  both  hard  and  soft.  _ 

The  flattening  upon  one  side  of  the  chest  is  frequently 
seen  on  one  side,  while  the  full  curves  of  the  other  side  are 

still  present.  ,  . , 

This  seems  to  happen  when  the  disease  has  been  rapid, 
and  when  much  pleuritic  inflammation  has  been  present,  by 
which  much  traction  power  has  been  exercised  within  a 
period  too  short  to  admit  of  flattening  on  the  other  side  or 
when  the  respiratory  necessities  of  the  blood  have  demanded 
as  full  an  inflation  of  the  healthy  lung  as  was  possible. 

Instead  of  flattening  of  the  opposite  side  taking  place,  1 
have  sometimes  seen  an  amount  of  fullness  and  curving  which 
has  looked  like  a  compensatory  change,  but  this  has  been 
observed  very  seldom  in  the  first  stage  of  phthisis,  and  much 
more  frequently  in  the  third.  Indeed  I  am  not  quite  certain 
that  a  very  decided  flattening  on  one  side  and  a  fullness  on 
the  other  are  not,  almost  without  exception,  the  associated  con- 
ditions of  phthisis  confined  to  one  side  in  the  third  stage  ;  but 
as  I  shall  have  to  treat  of  the  third  stage  at  an  after  period,  1 
shall  hope  to  find  an  opportunity  to  refer  to  this  point  again. 

The  mechanism  of  single  flattening  is  much  the  same  as 
that  of  double  flattening.  It  is  the  result  of  more  local  influ- 
ence, of  more  intense  action  of  the  causes  of  the  previously 
described  change,  and  of  the  more  potential  local  operation  oi 
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fibrinous  or  plastic  exudation.  The  depression  or  flattening  is 
confined  to  the  costal  cartilages  upon  one  side,  with  the  occa- 
sional exception  above  noticed.  Sometimes  the  flattening  of 
the  costal  cartilages  is  associated  with  a  deflection  of  the  ster- 
num from  its  normal  plane.  The  sternum  in  this  case  in- 
clines by  its  lateral  border  to  the  depressed  costal  cartilages, 
and  makes,  or  tends  to  make,  with  the  longitudinal  line  of 
these  bodies,  one  straight  line.  Instead  of  the  transverse 
line  of  the  sternum  observing  the  transverse  line  of  the  body, 
as  in  health,  it  is  oblique  in  its  direction,  slanting  to  the 
diseased  or  depressed  side.  When  this  occurs,  an  abnormally 
angular  state  of  the  sterno-costo  cartilage  articulation  of  the 
healthy  side  is  produced.  But  this  is  much  more  frequently 
associated  with  phthisis  in  the  third,  than  in  the  first  stage. 

Another  deviation  from  the  natural  configuration  of  the 
thorax  which  is  met  with  in  the  first  stage  of  phthisis,  is  a 
depression  of  the  whole  of  the  upper  ribs  for  the  most  part, 
chiefly  the  first  three ;  the  depression  holds  from  the  points 
of  attachment  to  the  sternum  and  the  vertebral  column,  and 
becomes  more  manifest  at  the  outermost  parts  of  the  ribs, 
those  most  distant  from  the  attachments  referred  to.  In 
this  case,  the  depression  attracts  notice  chiefly  when  the  devi- 
ation is  confined  to  one  side,  and  the  alteration  is  made 
very  manifest  to  the  eye  by  its  being  associated  with  a  cor- 
responding depression  of  the  scapula  and  the  clavicle.  In- 
stead of  the  line  of  the  clavicle  being,  as  in  health,  horizontal, 
or  nearly  so,  it  takes  a  downward  inclination  as  it  separates 
from  the  sternum.  The  line  of  the  clavicle  may  make  with 
the  horizontal  line  an  angle  of  10°  or  15°.  It  is  to  be  observed 
that  this  kind  of  deviation  occurs  much  less  frequently  in  the 
first  than  in  the  third  stage  of  phthisis,  and  that  it  is  very 
commonly  the  result  of  hepatisation  of  the  lung,  and  also  of 
lateral  curvature  of  the  spine. 

An  inordinately  angular  condition  of  the  articulations  of 
the  sternum  and  the  upper  costal  cartilages,  and  of  the  costal 
cartilages  and  the  ribs,  is  also  not  uncommonly  seen  in  the 
first  stage  of  phthisis.  It  is  sometimes  observed  on  one  side 
only,  and  sometimes  on  both  sides.  When  on  one  side  only 
it  is  of  rather  more  value,  as  an  indication  of  the  presence  of 
phthisis,  than  when  seen  on  both  sides :  of  twenty-two  ex- 
amples nineteen  were  associated  with  phthisis,  and  one  with 
doubtful  phthisis.  When  on  one  side  only,  there  is  generally 
present  tubercular  disease  on  the  distorted  side  This 
abnormal  angularity  is  generally  only  very  moderate  in 
degree  in  the  first  stage  of  phthisis,  and  it  increases  in  the 
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second  and  third  stages,  often  to  a  very  remarkable  extent,  as 
we  shall  see  when  we  are  occupied  with  these  stages.  When 
this  angularity  is  seen  on  both  sides  of  the  chest,  tubercle, 
when  present  at  all,  is  usually  found  on  both  sides  of  the 
chest.  Of  ten  examples  of  double  angularity  which  I  analysed, 
eio-ht'were  associated  with  tuberculated  lung,  and  in  three  of 
these  eight  cases,  the  disease  was  in  its  first  stage.  _ 

This  angularity  I  have  observed  to  occur  at  all  periods  oi 
life  Young  subjects  have  presented  many  of  the  examples 
of  this  deviation,  and  females  have  shown  it  in  a  great  propor- 
tion. Possibly  the  weaker  condition  of  the  articulations  in 
females  and  young  persons  may  conduce  to  this  result. 

I  have  occasionally  seen  the  abnormally  angular  articula- 
tions of  phthisis  greatly  enlarged  and  tender  to  the  touch 
from  the  presence  of  inflammatory  action,  evidently  the  result 
of  undue  stretching  of  the  parts.    I  have  also  known  pus  to 
form  at  such  articulations. 

At  the  conclusion  of  this  work  I  have  added  a  paper  on  this 
subject,  which  I  published  in  the  "Archives  of  Medicine. 
It  contains  some  wood-cuts. 

It  is  a  common  subject  of  belief  amongst  the  public,  and 
perhaps  also  of  a  portion  of  the  medical  world,  that  deformed 
and  narrow  chests  more  frequently  enclose  tubercular  disease 
than  the  healthy  and  capacious.    My  examination  of  some 
six  thousand  nude  chests  at  the  Consumption  Hospital  has 
established  several  facts  in  connection  with  this  subject  lne 
first  is  this:  —  Comparatively  few  greatly  distorted  chests  are 
seen  amongst  phthisical  patients;  I  believe  not  more  m  pro- 
portion than  are  found  in  persons  not  suffering  from  phthisis. 
I  have  met  the  greatly  distorted  chest,  the  greatly  gibbous 
back  and  sternum  of  rachitis,  in  not  more  than  some  six 
persons  suffering  at  the  same  time  from  decided  phthisis; 
while  amongst  this  number  of  six  thousand  I  have  seen  this 
distorted  chest  in  at  least  some  dozen  suffering  from  some 
dvspncea  and  bronchitis.   The  finest  specimens  of  the  human 
thorax  I  have  constantly  seen  associated  with  tubercular  dis- 
ease of  the  lung,  and  I  believe  that  persons  having  this 
development  are  not  materially  less  liable  to  phthisis  than 

It  is  true  that  the  chest  in  phthisis,  as  we  have  just  seen, 
particularly  when  the  disease  is  advanced,  is  the  trequent 
subject  of  alteration  of  form  and  of  abnormal  deviations;  but 
this  is  generally  partial  or  local,  and  it  is  the  result,  and  not 
the  cause  or  adjuvant,  of  phthisis. 

Out  of  forty  patients,  male  and  female,  now  under  my  care  in 
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the  Hospital  for  Consumption,  I  happen  to  have  three  ex- 
amples of  abnormally  formed  chests,  not  the  result  of  disease 
of  the  contained  organs.    Two  females,  about  forty  years 
of  age,  have  greatly  deformed  chests  from  angular  curva- 
ture of  the  spine;  and  one  male,  about  thirty  years  of  age, 
has  a  highly  developed  pigeon-chest,  or  gibbous  sternum. 
The  man  suffers  from  bronchitis.    One  woman  has  humoral 
bronchitis,  and  the  other  woman  has  general  dry  bronchitis, 
characterised  by  much  sonorous  rhonchus.    I  am  inclined  to 
think  that  this  latter  patient  has  a  small  cavity  of  a  tuber- 
cular character  on  the  right  side,  surrounded  by  condensed 
and  contracted  pulmonary  structure.    I  am  led  to  think  there 
is  a  cavity  from  the  presence  of  very  decided  dullness  of  the 
percussion  sound,  and  from  the  strong  and  little  muffled 
thoracic  voice,  and  from  the  superficial  and  decided  impulse 
of  the  heart;  seen  and  felt  at  the  second  right  interspace. 
There  is  little  motion  of  the  right  side,  and  the  percussion  is 
dull  below.    But  my  colleague,  Dr.  Cursham,  is  of  opinion 
that  the  case  is  chiefly  one  of  bronchitis. 


CHAP.  XIII. 

first  stage  —  continued. 

Movements  of  the  Chest, —Deficiency  of  Motion.— Increased  Kaising  of 
Shoulders  and  defective  Expansion.  —  Stethometers. — Defective  Motion  at 
Base  of  Chest:  How  distinguished  from  that  of  other  Diseases.  — Compen- 
sator}- Motion  of  healthy  Side. 

The  movements  of  the  chest  in  the  first  stage  of  phthisis  are 
frequently  the  subject  of  obvious  alteration  from  the  healthy 
condition.  While  the  number  of  respirations  in  a  given  time 
are  increased,  while  the  diaphragm  may  descend  more  than 
natural,  and  the  expiratory  muscles  may  evince  increased 
effort,  it  is  manifest  that  the  elevation  of  the  upper  ribs,  in 
their  healthy  manner,  is  reduced;  that  motion  of  the  ribs, 
which  is,  so  to  speak,  individual  or  special,  and  different  from 
that  motion  which  is  owing  to  a  lifting  of  the  whole  thorax 
n.  dyspnoea,  is  certainly  reduced  in  the  first  stage  of  phthisis. 
In  the  act  of  inspiration  we  observe  that  though  the  ribs  be 
lifted  they  advance  less  forward,  and  expand  still  less  laterally 
n  natural ;  there  is  less  free  motion  of  the  individual  ribs 
ppc-n  the  points  of  their  attachments  to  the  vertebral  column 
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and  the  sternum.    There  may  be  considerable  elevation,  but 
the  expansion  is  deficient,  little  outward  movement  takes 
place  and  all  the  ribs  are  lifted  together,  and  more  as  one 
piece'  than  is  usual  in  health.     Whenever  there  is  that 
amount  of  deposition  of  tubercle  which  impairs,  to  a  ma- 
terial amount,  the  inflation  of  the  upper  lobe  of  the  lung, 
the  deficiency  of  motion  of  the  upper  ribs  is  to  be  observed. 
It  is  to  be  borne  in  mind  that  as  an  amount  of  tubercle 
may  be  present,  perfectly  constituting  phthisis,  and  giving 
rise  to  serious  derangement  of  the  health,  to  wasting  and 
haemoptysis  without  an  appreciable  deficiency  of  respiratory 
sound,  or  to  dullness,  so  there  may  be  the  same  condition 
in  respect  of  tubercle  without  an  appreciable  deficiency  of 
motion     This  deficiency  of  motion  is  often  very  marked 
in  the  latter  periods  of  the  first  stage,  but  it  becomes 
•neatly  more  developed  in  the  second  and  third  stages  ot 
the  disease.    The  deficiency  of  motion  is  generally  con- 
fined to  the  ribs  placed  over  the  diseased  lung.  When 
decided  in  amount,  we  may  conclude  that  serious  disease  is 
underneath,  and  that,  if  the  percussion  sound  be  moderately 
reduced  in  air  character  and  duration,  that  the  malady  is 
very  probably  of  a  tubercular  character.    It  is  to  be  borne  m 
mind  that  deficiency  of  motion,  like  deficiency  of  inspiration, 
may  be  due  to  disease  of  the  muscles  of  the  chest,  of  the 
integuments,  and  of  the  ribs  themselves,  as  when  they  are 
the  subiect  of  cancer;  but  this  latter  condition  will  be  at 
once  evident  to  the  eye.    The  eye  will  suffice  to  detect  a 
deficiency  of  motion,  but  the  hand  will  often  conveniently 
corroborate  the  observation.     I  believe  that  the  eye  alone 
will  detect  deficiency  sooner  than  some  of  the  stethometers 
which  have  been  contrived  to  measure  the  decline  oi  the 
thoracic  movements.   The  deficiency  tends  to  grow  as  phthisis 
advances.    The  stethometers  of  Dr.  Quam  and  Dr.  bibson 
are  useful  in  ascertaining  and  recording  the  increase  or 
decrease  of  this  morbid  state,  and  they  suffice  also  to  afiord 
an  illustration  and  proof  of  the  defect  that  may  satisfy  some 
minds  more  than  the  unaided  inspection  of  the  chest  itself. 

We  have  spoken  above  of  defective  motion  of  the  walls  ot 
the  thorax  as  confined  to  the  upper  ribs  and  cartilages.  It 
remains  for  me  to  say  that  in  a  small  proportion  of  cases  ot 
phthisis,  even  in  the  first  stage  of  the  disease,  there  is 
observed  a  deficiency  of  expansion  of  the  ribs  placed  over 
the  base  of  the  lung.  The  inferior  lateral  is  the  region  m 
which  this  defect  is  most  marked.  The  ribs  there  lose 
their  outward  expansion.    The  ratio  of  cases  in  which  tins 
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deficiency  has  been  recognised,  to  the  whole  number  of  cases 
of  incipient  phthisis  which  have  come  under  my  care,  is 
about  one  in  twenty  cases.    In  almost  all  these  cases  of 
deficient  motion  the  disease  had  progressed  to  an  advanced 
period  of  the  first  stage,  and  had  been  associated  with 
deficiency  of  motion  of  the  upper  ribs.    The  deficiency  of 
motion  here  depending  upon  tubercle,  or  tubercle  and  asso- 
ciated pneumonia,  may  be  distinguished  from  mere  hepati- 
zation by  the  healthy  state  of  the  upper  lobes  of  the  luno-  in 
the  latter  disease.    The  deficiency  of  motion  of  the  first 
stage  of  phthisis  in  this  region  is  to  be  distinguished  from 
the  immobility  of  pneumothorax  by  its  associated  moderate 
retraction,  and  reduction  of  dimension  ;  and  by  the  presence 
of  tympanitic  percussion  sound  in  the  latter  disease  or  acci- 
dent.  The  deficiency  of  motion  in  emphysema  is  observed  on 
both  sides  of  the  chest,  and  is  attended  with  clear  percussion, 
and  with  whistling  or  cooing  rhonchi.     With   respect  to 
deficiency  of  motion  at  the  ixpper  part  of  the  chest  in 
incipient  phthisis,  it  is  to  be  observed  that  it  is,  unlike  the 
deficiency  of  motion,  independent  of  disease,  seen  chiefly  on 
one  side,  and  that  the  percussion  note  with  which  it  is  asso- 
ciated is  dull,  or  short  in  duration,  and  that  flatness  of 
form  frequently  accompanies  it.    The  respiration  sounds  in 
phthisis  are  such  as  have  been  already  noted :  in  emphysema 
they  are  whistling  and  cooing,  and  very  protracted,  particu- 
larly the  expiratory.    The  loss  of  motion  of  pneumothorax  is 
combined  with  deficiency  or  total  absence  of  proper  lung 
-.unds,  which  are  replaced  by  amphoric  blowing,  more  or 
less  loud,  and  more  or  less  constant,  and  with  metallic 
tinkling.    The  deficiency  of  motion  at  the  base  when  de- 
pendent upon  effusion  within  the  pleura,  is  distinguished  by 
increase  of  dimension  at  first,  by  rapid  variation  of  dimen- 
sions, and  by  gradual  decrease  as  absorption  proceeds.  Effu- 
sion is  also  generally  at  first  denoted  by  the  presence  of 
aegophony,  and  by  very  great  deficiency  or  total  absence  of, 
or  quasi-remoteness  of  respiratory  sounds,  and  further  by 
absolute  want  of  air  character  in  the  percussion  sound,  which 
m  fact  resembles  the  percussion  sound  of  a  finger  held  in 
the  air  and  struck  by  another  finger. 

It  is  not  unfrequently  observed  in  phthisis,  at  its  first 
stage,  that  the  clavicles  and  scapulas  are  unusually  raised  in 
inspiration,  while  the  larynx  is  preternatural ly  drawn  to  the 
thorax,  and  there  is  much  abdominal  movement  from  more 
than  usual  descent  of  the  diaphragm,  common  in  cases  of 
great  consolidation  and  laryngeal  disease.    In  a  very  con- 
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siderable  proportion  of  examples  of  phthisis  in  the  first  stage 
marked  by  defective  motion  on  one  side,  the  diseased  side, 
the  movements  on  the  opposite  side  are  greater  than  is 
usually  observed  in  persons  in  health.  This  is  observed 
chiefly  at  the  upper  front  and  in  the  lateral  regions.  This 
increase  of  movement  is  a  compensatory  one. 


CHAP.  XIV. 

eiest  stage — continued. 

Dimensions  of  the  Chesfc.-Eednction  of  anteroposterior  Diameter—Increased 
•   Slameter  from  Effusion.-Keduced  Semi-drameter.-Inereased  Semi- 
diameter  from  Hypertrophy  of  Lung. 

The  dimensions  of  the  chest  in  the  first  stage  of  phthisis 
are  not  altered  when  the  organic  disease  consists  only  of  a  tew 
scattered  tubercles,  the  size  of,  say,  hemp  seeds,  m  the ,  ap« 
of  the  luno-.  When  the  deposition  m  the  apex  has  attained  to 
that  extent  that  the  weight  of  the  part  is  materially  increased, 
and  in  a  square  inch  there  may  be  present  Borne  ten  or  more 
tubercles,  giving  a  solid  feeling  to  the  lung,  a nd  wher .  the  infla- 
tion of  the  vesicles  is  prevented  to  a  considerable  extent  both 
by  tubercle  and  excess  of  liquids  in  the  vessels  and  inter- 
cellular tissue,  then  the  anteroposterior  diameter  is  reduced. 
This  reduction  we  discover  by  employing  callipers  one  ex- 
tremity of  which  is  placed  upon  the  Bcapi^  aaid  oto 
upon  the  front  of  the  chest,  under  the  clavicle.  The  Reduc- 
tion in  the  anteroposterior  diameter  of  the  thorax  at  its  apex 
thus  measured,  frequently  amounts  to  half  an  inch  m  the  first 
stage  of  phthisis. 

The  semi-circumference  of  the  chest  in  the  first  stage  of 
phthisis  at  the  base  is  also  sometimes  abnormally  affected,  it 
is  occasionally  enlarged  when,  pleuritis  ^ving  supervened 
effusion  takes  place  to  a  considerable  extent.  But  tins 
accident  in  the  first  stage  is  rare,  not  occurring  PeAaPs 
once  in  100  cases.  Phthisis  supervening  upon  enusion 
within  the  pleura  is  not  here  included,  for  we  speak  only  oi 
effusion  supervening  upon  phthisis.    When  effusion  super- 
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venes  in  the  first  stage  of  phthisis,  the  increase  to  the  semi- 
circumference  of  the  chest  may  amount  to  one  inch,  to  one 
inch  and  a  half,  or  even  two  inches.    This  increase  generally 
continues  only  a  few  weeks  at  most,  and  is  invariably  followed, 
if  the  patient  survive,  by  a  return  to  the  normal  dimensions, 
lasting  only  a  few  days,  and  giving  place  to  an  abnormal 
reduction,  gradually  increasing  for  some  weeks,  until  the  re- 
duction amounts  to  one,  one  and  a  half,  or  two  inches.  A 
material  reduction,  unpreceded  by  an  increase,  occasionally 
takes  place  in  the  first  stage.    In  a  small  proportion  of  cases, 
pneumonia  occurs,  and  after  some  weeks,  retraction  of  the 
side  follows,  and  the  semi-circumference  of  the  diseased  side 
may  be  one  or  two  inches  less  than  that  of  the  opposite  side. 
The  reduction  of  the  semi-circumference  of  the  diseased  side 
in  the  first  stage  of  phthisis  occurs  perhaps  not  more  fre- 
quently than  once  in  ten  cases  presenting  themselves  at 
the  hospital.     It  seldom  occurs  at  the  very  earliest  period 
of  the  first  stage,  but  chiefly  in  the  latter  period,  when  the 
patient's  health  is    materially  affected;  his  breath  much 
quickened  and  shortened,  and  when  the  percussion  sound 
is  much  more  dull  than  natural,  and  when  great  deficiency 
of  respiration  is  detected  by  the  differential  stethoscope  em- 
ployed bi-laterally.     It  is  in  the  second  and  third  stages  of 
phthisis,  as  we  shall  soon  find,  that  reduction  of  the  semi- 
circumference  of  the  thorax  chiefly  takes  place.     It  is  an 
abnormal  condition  more  of  these  stages  than  of  the  first. 

In  not  a  few  examples  of  undoubted  phthisis  in  the  first 
stage,  I  have  ascertained  that  an  increase  of  the  semi- 
diameter  of  the  diseased  side  had  taken  place  when  no 
effusion  was  present.  I  have  found  the  increase  to  amount 
to  half  an  inch  on  the  left  side,  and  to  half  an  inch  and  to 
one  inch  on  the  right  side.  The  increase  has  depended 
upon  the  presence  of  tubercle  and  a  hypertrophied  state  of 
the  lung,  the  result  of  over  nutrition,  and  upon  a  highly  and 
widely  diffused  congestion  of  the  pulmonary  structure  The 
presence  of  vocal  fremitus  and  of  respiratory  sounds,  close  to 
the  ribs,  have  served  to  exclude  the  idea  of  the  increase  beino- 
dependent  upon  effusion  within  the  pleura.  That  the  body 
and  base  of  the  lung  in  the  first  stage  of  phthisis  do  really 
become  enlarged,  I  have  ascertained,  by  observations  made  in 
the  dead-house. 

The  deviations  in  the  semi-circumference  of  the  thorax  are 
best  discovered  and  measured  by  the  employment  of  the  tape 
measure.  l 
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CHAP.  XV. 

fiest  stage  —  continued. 

Vital  Capacity  of  the  Lungs.— Deficiency.— Little  Value  of  this  Test.— Modes 
of  ascertaining  vital  Capacity.— Hutchinson's  Spirometer  employed  at  the 
Hospital— Hutchinson's  Table.— Variations  of  vital  Capacity  m  Persons  oi 
same  Stature.— Instrument  valuable  chiefly  as  a  negative  Test.— Resistance 
of  Chest  to  Pressure. 

At  an  early  period  of  phthisis,  the  amount  of  air  which  can 
be  drawn  into  the  lungs  by  a  forced  inspiration,  and  the 
amount  that  can  be  forced  from  the  chest  by  a  full  expiration, 
is  materially  reduced.  This  diminution  proceeds  with  the 
progress  of  the  deposition  of  tubercle,  and  even  with  the 
expectoration  of  it,  and  the  formation  of  cavities.  The  cavities 
which  form  in  a  solidified  mass,  though  they  admit  air,  do 
not  coincide  with  an  additional  general  air  capacity,  for  they 
seldom  admit  much,  in  consequence  of  costal  pressure,  and 
of  the  operation  of  contracting  fibrous  exudation,  and  their 
formation  is  for  the  most  part  co-ordinate  with  the  further 
deposition  of  tubercle  in  other  parts  of  the  lungs,  and  the 
hepatization  of  intercurrent  pneumonia. 

As  soon  as  tubercle  has  filled  up  a  considerable  number  ot 
vesicles,  it  is  clear  that  the  amount  of  air  that  may  be  inspired 
must  be  reduced,  and  this  reduction  of  vital  capacity,  as  with 
some  impropriety  it  is  styled,  may  be  detected,  if  a  careiui 
experiment  be  made,  ere  percussion  has  become  sensibly 
affected,  or  ere  the  respiratory  sounds  have  become  harsh  or 
locally  deficient.  . 

The  fact  is  obvious  that  the  so-called  vitality  capacity 
must  be  reduced  at  a  very  early  stage  of  phthisis;  but  as  we 
have  no  means  of  ascertaining  to  a  nicety,  or  even  to  a  close 
approximation,  the  precise  amount  of  capacity  that  is  normal 
for  the  individual,  we  are  at  fault  when  we  desire  to  know 
whether  a  certain  not  materially  deficient  capacity  be  un- 
healthy. The  capacity  varies  in  health  to  a  considerable 
extent.  The  general  range  of  capacity  that  is  normal  includes 
many  degrees  of  deficient  capacity  in  individuals,  depending 
upon  disease.  Indeed,  the  normal  range  descends  as  low  as 
the  abnormal  range  of  capacity  in  a  considerable  proportion 
of  examples  of  phthisis,  in  the  early  part  of  the  first  stage, 
even  when  the  respiratory  sounds  are  assuming  the  phthisical 
characteristics.  One  male  of  5ft.  8in.  in  height,  will  expire 
220  cubic  inches,  while  another  of  the  same  stature  will  expire 
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only  180  cubic  inches;  while  I  have  ascertained  that  some 
persons  of  the  same  stature,  in  the  early  part  of  the  first 
.stage  of  phthisis,  with  altered  percussion  sound,  and  the 
phthisical  respiration  sounds,  will  expire  not  less.  Taken 
alone,  reduced  vital  capacity,  if  moderate,  is  of  little  value  as 
a  diagnostic  sign  of  disease  generally.  It  is  of  still  less  value 
as  a  sign  of  phthisis  in  particular.  But  if  associated  with 
altered  percussion,  harsh  and  deficient  respiration  confined 
to  one  apex,  it  is  a  somewhat  valuable  element  in  the  body 
of  evidence.  It  serves  as  a  fair  corroboration  of  the  other 
jDhysical  signs.  Deficiency  of  vital  capacity  is  common  to 
many  other  diseases.  It  is  observed  in  bronchitis,  in  emphy- 
sema, in  hepatization,  in  asthma,  in  cancer,  in  empyema,  and 
in  many  diseases  of  the  heart. 

To  be  of  any  value  as  evidence  of  phthisis,  the  reduced 
capacity  must  be  constant.  If  occasional  only,  it  does  not 
depend  upon  disorganisation.  Deficiency  of  vital  capacity, 
besides  being  common  to  many  diseases,  and  being  frequent 
as  a  natural  condition,  and  dependent  upon  man}'-  physical 
and  even  moral  influences  of  a  strictly  temporary  character, 
possesses  this  disadvantage  as  a  diagnostic  sign  of  phthisis, 
that  it  points  to  no  part  of  the  pulmonary  structure,  to 
the  apex  or  the  base,  or  to  the  right  lung  or  to  the  left, 
as  the  seat  of  tubercle,  and  therefore  in  these  respects  it 
comes  in  point  of  value  much  behind  the  signs  of  percus- 
sion and  respiration,  which  not  only  denote  tubercle,  but 
indicate  with  exactitude,  its  precise  situation. 

The  amount  of  expired  air  may  be  readily  measured  by 
breathing  through  a  tube  into  a  jar  filled  with  water,  and  in- 
verted over  water  in  a  reservoir,  and  so  graduated  as  to  denote 
the  quantity  of  air  which  is  received.  But  the  measurement 
of  the  expired  air  is  best  effected  by  means  of  the  spirometer 
of  Dr.  Hutchinson,  and  that  of  Mr.  Coxeter.  Dr.  Hutchin- 
son's instrument  has  been  employed  by  myself  in  makino- 
the  observations  which  are  here  recorded.  An  account  of  this 
instrument  will  be  found  at  a  subsequent  part  of  this  work. 
It  is  in  constant  use  at  the  Hospital  for  Consumption. 
Every  patient  on  admission,  who  is  able  to  undergo  the  una- 
voidable fatigue,  is  made  to  use  this  instrument,  and  his  vital 
capacity,  as  it  is  called,  is  ascertained  and  carefully  recorded. 
However,  it  is  but  right  to  say  that  very  little  weight  is  at- 
tached by  any  of  my  colleagues,  as  far  as  I  know,  or  by  my- 
self, to  this  test,  and  that  we  regard  it  in  diagnosis  as  of 
infinitely  less  importance  than  percussion  and  auscultation, 
either  singly  or  together. 
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When  tubercle  is  very  fully  deposited  iu  the  lung,  the  vital 
capacity  is  notably  diminished.    Dr.  Hutchinson  has  formed 
the  following  valuable  tabular  estimate  of  the  vital  capacity 
in  the  first  stage  of  phthisis;  but  I  am  of  opinion  that  the 
patients  whom  he  examined  were  in  an  advanced  part  of  the 
first  stage,  and  that  in  some  of  them  the  disease  was  present 
in  both  lungs,  and  invading  more  than  the  upper  lobes. 
Without  the  very  slightest  idea  of  impugning  the  diagnostic 
skill  of  Dr.  Hutchinson,  to  whom  we  all  are  much  indebted, 
knowing  from  much  experience  that  some  cavity  signs  are 
frequently  absent  for  a  time,  I  am  strongly  of  opinion  that  a 
few  at  least  of  the  cases  regarded  by  him  as  having  been  only 
in  the  first,  were  in  reality  in  the  third  stage  of  the  disease. 
I  have  myself,  on  the  first  examination  of  many  patients, 
found  abnormal  signs  belonging  to  the  first  stage  only,  and  on 
a  subsequent  examination  a  few  days  after,  I  have  heard  the 
conclusive  cavernous  respiration  and  the  conclusive  cavernous 
gurgling  sounds. 

For  the  purpose  of  more  easy  comparison  with  the  healthy 
standard,  as  given  by  Dr.  Hutchinson,  I  have  placed  the  vital 
capacity  of  the  first  stage  of  phthisis,  as  given  by  the  same  au- 
thority, in  juxtaposition  with  the  natural  or  healthy  estimate : 


Heinlit. 


Feet.  Inches.    Feet.  Inches. 
5       0    to    5  1 


Capacity  in  the  1st  Stage  of 
Phthisis. 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 


2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
0 


Cubic  Indies. 

117 
122 
127 
133 
138 
143 
149 
154 
159 
165 
170 
176 


Capacity  in  Health. 


Cubic  Inrhcs. 
174 
182 
190 
198 
206 
214 
222 
230 
238 
246 
254 
262 


I  have  found  that  some  few  persons  of  very  different  stature 
have  expired  the  same  amount  of  air,  even  when  none  of  the 
results  could  possibly  be  referred  to  nervousness  or  to  ^ac- 
quaintance with  the  operation  of  the  instrument.  Thus  two 
medical  men,  well  accustomed  to  the  use  of  the  spirometer, 
have  breathed  out  the  same  amount  of  air,  though  their 
stature  was  respectively  5  ft.  4|  in.,  and  5  ft.  8i  in.  The 
amount  expired  was  in  each  case  220  cubic  inches. 


THORACIC  ARTERIAL  MURMURS. 


105 


The  evidence  of  the  spirometer,  judged  of  singly  by  the 
above  table,  is  only  a  very  rough  test  of  phthisis.  If  em- 
ployed in  the  early  period  of  the  first  stage,  the  instrument 
would  doubtless  detect  a  diminution,  though  a  small  one,  of 
the  vital  capacity. 

It  may  be  observed,  in  respect  of  this  test,  that  as  far  as 
phthisis  in  its  first  stage  is  concerned,  diminution  of  capacity 
by  itself  is  of  little  value,  but  that  excess  on  the  normal 
amount,  as  established  by  Dr.  Hutchinson,  is  of  great  negative 
diagnostic  value,  for  under  these  circumstances  we  never  find 
phthisis,  and  seldom  any  other  disease  of  the  lungs,  or  indeed 
of  the  respiratory  organs.  This  negative  value  is  very  satis- 
factory in  that  not  very  small  class  or  group  of  cases  in  which 
we  have  gradual  wasting  of  the  body  with  hectic  symptoms, 
marked  with  shortness  of  breath  and  some  little  cough,  which 
presents  itself  to  the  physician,  and  in  which  no  phthisical 
physical  signs  are  made  out.  If  we  find  the  vital  capacity 
to  be  natural,  or  nearly  so,  we  may  conclude  that  the  disease 
is  not  phthisis. 

The  resistance  to  the  pressure  of  the  fingers,  offered  by 
the  thorax,  is,  in  some  cases  of  phthisis  in  its  first  stao-e, 
sensibly  increased :  but  this  is  never  perceived  until  the  aus- 
cultatory and  percussion  signs  are  unequivocally  developed. 
This  increased  resistance  is  much  more  a  sign  of  phthisis  in 
the  third  than  in  the  first  stage  of  the  disease. 


CHAP.  XVI. 
first  stage — continued. —  ascultation  resumed. 

Thoracic  arterial  Murmurs.— Influence  of  the  respiratory  Acts  Influence  of 

force  of  cardiac  Contraction. -Occasional  Absence.— Little  Value  of  this 
hign._Cau.ses  of  it.— Loudness  of  cardiac  Sounds.— Value  of  it  — Mechan 
ism. -Comparative  Power  of  solid  and  aeriform  Bodies  to  acquire  Sound 
from  solid  Bodies.-Adventitious  Heart  Sounds.-Venous  Humndng 

A  physical  sign,  remarkable  in  its  character  and  readily 
audible,  occasionally  attends  the  first  stage  of  phthisis  It 
consists  of  a  gentle  blowing  arterial  murmur  at  the  apex  o'f  the 
chest.  It  may  proceed  from  the  pulmonary  artery,  the  left 
subclavian  artery,  or  the  innominata  on  the  right  side  It 
feenu  to  arise  from  the  consolidated  tuberculated  'lun<-- 
pressing  upon  these  vessels.  The  murmur  or  blowing  is  always 
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svstolic     The  pulmonary  artery,  in  my  experience,  has  been 
the  most  frequent  seat  of  this  sound  ;  the  left  subclavian,  and 
the  innominate  give  out  this  sound  considerably  less  often,  and 
thev  (the  two  last-named  vessels)  are  the  source  of  it  m 
nearly  equal  frequency.    When  the  pulmonary  artery  gives 
out  this  sound,  it  is  heard  over  a  small  nearly  circular  area 
of  about  one  and  a  half  and  two  inches  in  diameter,  of  which 
a  point  about  half  an  inch  from  the  sternum,  and  m  the 
middle  of  the  second  costal  interspace,  is  the  centre.  Beyond 
this  range  the  pulmonary  artery  murmur,  so  originating,  is 
very  seldom  heard.    On  a  few  occasions  it  has  extended  an 
inch  beyond  this  area,  in  an  oblique  direction  upwards  and 
outwards  towards  the  outer  extremity  of  the  clavicle.    It  is 
never  heard  at  the  apex  of  the  heart,  or  m  the  dweetwn  of 
the  apex  of  the  heart.    The  murmur  when  proceeding  from 
the  left  subclavian  is  higher,  and  is  heard  loudest  at  the  first 
costal  interspace  near  the  sternum ;  it  se  dom  or  never  reaches 
to  the  neck    When  the  innominate  is  the  seat  of  the  blow- 
in?  murmur,  it  is  heard  on  the  right  side  of  the  sternum  at 
the  first  costal  interspace,  and  may  be  traced  up  to  the 
rlnvicle  in  an  oblique  direction,  passing  outwards  and  up- 
W      S  is  rarelyVrd  above  the  clavicle     The  mtensrty 
the  sound  is  not  uniform ;  it  varies  with  the  force  of  the 
Wt  as  do  most  other  arterial  murmurs  ;  but  the  variation 
S  is  most  Smarkable  is  that  which  holds  with  the  different 
acts  of  respiration.    It  is  rare  to  hear  a  murmur  arismg  from 
the  pressure  of  tubercvdated  lung,  that  is  not  affected  in  rts 
ntensity  by  some  one  condition  of  the  respiratory  function 
The  condition  that  intensifies  may  be  inspiration  a  very  lull 
inspiration  a  very  full  inspiration  with  the  breath  then  held, 
orTmay  be  the  act  of  expiration.    In  the  first  stage  of 
nhthisis  I  have  found  that  the  inspiratory  act  is  generally 
attended  with  a  slight  increase  of  sound.    But  the  greatest 
intensmcation,  and  it  is  really  remarkable,  is  obtained  when 
after  a  full  inspiration  the  breath   s  held     It  would  appear 
that  the  conditions  for  the  generation  of  the_  sound  are  now 
at  their  maximum.    The  tuberculated  lung  is,  as  far  as  no- 
lle, filled  out  and  made  to  press  upon  the  artery,  while 
the  heart  beats  with  unwonted  force,  and  propels  the  blood 
vSth  en  rgy  through  or  into  the  compressed  vessels  enlarging 
them  beyond  their  normal  size.    In  some  examples  of  this 
arterial Thiff  or  murmur,  I  have  heard  the  sound  only  during 
the  act  of  expiration;  but  this  has  been  less  common  in  the 
first  than  in  the  third  stage.  f 
This  sign  is  made  out  in  about  five  per  cent,  of  cases  ot 
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phthisis  in  the  first  stage.    The  arterial  systolic  bruit  of  the 
first  stage  of  phthisis  is  seldom  perfectly  uniform,  even  when 
it  is  continuous.    It  rises  and  falls  in  intensity  with  the  force 
of  the  heart's  action.    When  the  heart  is  excited  the  sound 
becomes  heightened,  and  when  the  cardiac  contraction  is  re- 
duced in  force,  the  bruit  is  lowered.    At  least  this  variation 
is  found  in  most  examples.    In  not  a  few  persons  in  whom 
this  physical  sign  is  heard,  it  disappears,  or  altogether  fails  to 
be  heard,  for  a  time.   Thus  after  having  been  heard  very  dis- 
tinctly, the  utmost  attention  will  fail  to  detect  it  a  few  hours 
after.    I  have  sometimes  been  disappointed  with  this  silence 
for  it  caused  me  some  doubt  as  to  the  accuracy  of  my  first  ex- 
amination.   But  I  soon  learned  that  the  silence  of  one  day  did 
by  no  means  argue  the  absence  of  sound  on  a  previous  occasion. 
The  silence  or  the  absence  of  the  arterial  bruit,  after  it  had 
been  distinctly  heard,  has  been  due  to  reduced  force  of  the 
cardiac  contraction.  The  sound  has  been  got  rid  of  by  quietude 
and  it  has  generally  been  reproduced  by  sharp  walking  in  a 
room.    This  non-persistence  is  valuable  in  diagnosticating 
this  sign,  the  result  of  phthisis  from  that  occurring  in  arterial 
obstruction.    The  disappearance  is  more  common  in  phthisis 
than  in  valvular  disease.  Taken  by  itself  this  arterial  sign  is  of 
no  diagnostic  value  in  the  first  stage  of  phthisis  ;  and  associated 
with  other  signs  that  are  conclusive,  it  is  confirmatory  but 
it  is  also  almost  always  superfluous  in  the  diagnosis.  It  is'  just 
possible  that  m  some  very  rare  examples  a  marked  arterial 
systolic  bruit  proceeding  from  the  arteries  may  be  present 
from  the  pressure  of  tubercle  in  the  lung,  immediately  and 
exclusively  m  the  vicinity  of  the  arteries  when  the  percussion 
note  may  be  little  affected  ;  but  such  a  coincidence  must  be 
rare  and  it  would  be  unsafe  to  rely  much  upon  it.  Occurring 
by  itself,  then  an  arterial  whiff  is  by  no  means  conclusive  of 
the  presence  of  tubercle ;  it  may  be  held  to  justify  some  sus- 
picion and  to  suggest  further  watching  and  renewed  explora- 
tion.   If  associated  with  loss  of  weight  and  obscure  hectic 
17         11 *  eXPl0ratl0If  *°«Jd  ^  more  frequently  re- 
peated and  the  more  rigidly  performed.    The  mechanism  of 
the  arterial  bruit  is  this.     The  tubercle  presses  upon  the 
S~  the  ™&  tofome  in  more  than  usual  collision 
with  the  moving  column  of  blood,  and  more  than  the  u  ua 
Wtmd  is  produced.  Besides  this,  another  cause  is  in  ope^t  on 
in  most  examples :  the  heart's  contraction  is  preternahnX 
excted,  and  the  column  of  blood  is  thrown  ,§  h  more  ban 
the  usua  violence  a  bug  the  arterial  channel.  Th^obstruc 
turn  m  the  channel  is  reinforced  by  the  additional  fore "of  ^ 
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current,  and  thus  another  element  in  the  production  of  sound 

it,  ;^L^ujuess  Q£  tue  sounds  of  the  heart  is  another  early 
sio-n  in  phthisis.  In  a  large  proportion  of  cases  of  this  disease, 
even  in  the  first  stage,  the  stethoscope  placed  under  the  clavi- 
cles seems  to  convey  to  the  ear  the  sounds  of  the  heart  in  an 
exaggerated  manner,  or  in  a  louder  tone  than  is  natural. 
The  Impression  made  upon  the  ear  serves  to  convey  the  idea 
that  the  heart  is  preternaturally  near,  and  that  the  action  of 
that  organ  is  unduly  excited.  At  all  stages  of  the  respiratory 
act  this  increased  intensity  is  observed. 

The  value  of  this  sign  is  not  great.  Unless  supported  by 
tubular  breathing,  dry  crackle,  very  long  expiration,  shortness 
or  dullness  of  the  percussion  sound,  it  would  be  extremely 
dangerous  to  rely  much  upon  it  as  evidence  of  phthisis  in  the 
firststao'e.  One  or  more  of  these  signs  are  essential  to  give 
it  any  positive  value  as  a  sign  of  phthisis.  All  of  the  signs 
referred  to  are  not  necessary ;  but  one  or  more  are  for  this 
purpose  When  cardiac  loudness  is  found  alone,  and  when 
the  action  of  the  heart  is  not  greatly  excited,  and  when  the 
body  of  the  patient  is  slowly  wasting,  and  when  cough,  though 
very  moderate,  and  some  continuous  shortness  of  breath  are 
present,  preternatural  intensity  of  the  heart  sounds,  though 
not  conclusive  of  the  presence  of  incipient  phthisis  is  not  to 
be  held  worthless,  but  justifies  the  suspicion  that  this  disease 

18  I^thef'case  of  nervous  patients  with  rapid  pulse  this  sign  is 
still  less  reliable.  But  the  presence  of  it  in  nervous  patients 
is  not  to  be  altogether  disregarded;  for  nervousness  and 
phthisis  may,  and  often  do,  co-exist.  To  give  it  value  m  such 
patients  the  presence  of  the  other  confirmatory  signs  above 
noted  is  the  more  necessary.  This  sign  acquires  a  degree  oi 
value  when  it  is  confined  to  the  right  side. 

The  mechanism  of  the  increased  intensity  of  the  heart  s 
sounds  in  the  first  stage  of  phthisis  appears  to  be  this :  the 
greater  density  of  the  lung  increases  the  property  of  receiving 
sound  from  solid  bodies,  such  as  the  heart;  and  a  solid  body 
in  sonorous  modulation,  such  as  the  lung,  moderately  tubercu- 
lated  is  better  calculated  to  convey  its  sonorous  undulations 
than 'an  aeriform  body,  or  a  comparatively  aeriform  body, 
such  as  the  fully  vesicular  lung,  to  another  solid  body,  such  as 
the  walls  of  the  chest.  It  is  doubtless  true  that  solid  bodies 
bestow  their  sounds  freely  upon  aeriform  bodies  but  it  is  also 
true  that  by  the  looseness  of  the  particles  of  such  bodies,  and 
by  the  diffusion  in  all  directions  of  ah,  under  ordinary  circum- 
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stances,  sound  is  soon  dispersed  and  sensorially  lost.  When 
air  is  confined  in  a  tube  after  receiving  sound  from  a  solid 
body,  the  sound  is  maintained  in  very  considerable  intensity, 
and  may  be  conveyed  a  great  distance.    In  the  acquisition  by 
a  solid  body  of  sound  from  another  solid  body,  an  element  in 
the  production  of  the  phenomenon  is  the  weight  with  which 
it  presses  upon  the  body  from  which  it  borrows  sound.  The 
weight  of  the  body  offers  a  resistance  to  its  displacement  in 
the  mass  or  lump,  and  exposes  its  particles  to  the  molecular 
motion  which  is  essential  to  sound,  and,  indeed,  upon  which 
soimd  depends.    Wood  lightly  placed  upon  a  sounding  body, 
such  as  a  musical  box,  accepts  sound  much  less  fully  than  wood 
that  is  applied  with  a  moderate  degree  of  pressure  or  force. 
It  is  true,  however,  that  much  weight,  on  the  other  hand, 
may  prove  unfavourable  to  the  acceptance  and  conveyance  of 
sound,  for  this  weight  may  interfere  with  and  impede  the 
sonorous  vibrations  of  the  sound-communicating  body  ;  or,  in 
other  words,  the  force  of  the  original  sounding  body  may  'not 
be  sufficient  to  throw  into  molecular  motion  the  heavy  super- 
incumbent body.    This  may  be  proved  by  placing  rods  of 
wood  of  different  densities  upon  a  musical  box.    The  very 
light  wood  conveys  less  sound  than  the  more  heavy ;  but  if 
a  heavy  iron  rod  be  employed,  the  sound  that  is  communicated 
is  again  reduced,  the  weight  of  the  iron  impedes  the  move- 
ments of  the  musical  box,  and  the  iron  is  too  heavy  and  re- 
sisting to  be  thrown  into  the  full  vibration  of  wood  by  the 
sounding  instrument.    We  have  much  the  same  thina  pro- 
duced m  auscultation  of  the  chest:  lung  that  is  moderately 
dense,  as  from  the  presence  of  tubercle,  conveys  sound  well  • 
but  if  very  hard  and  very  dense,  and  the  originating  sound- 
body  be  feeble  and  easily  restrained  in  its  molecular  motion 
such  as  the  flaccid  heart,  the  sound  is  feebly  conducted  and 
is  .sometimes  inaudible.    This  will  serve  to  explain  the  con- 
flicting facts  which  have  been  observed  in  relation  to  sound 
and  consolidated  lung.     Sometimes  the  sounds  have  been 
found  feeble,  and  at  other  times  they  have  been  found  to  be 
increased  m  intensity.  In  all  cases  there  has  been  consolidated 
lung;  but  in  reference  to  the  sounding  body,  it  has  been 
o  pines,  from  great  density,  opposed  to  acceptance  and 
conduction,  while  it  has  been  at  other  times  favourable  to 
.-  eptance  and  conduction,  from  lesser  density  and  lesser  re- 
tence.    Eesistance  to  some  extent  is  necessary  for  the  ac- 
ceptance of  sound ;  but  resistance  beyond  a  certain  amount 
and  proportion  may  be  fatal  to  this  office.    When  Se  Wfc 
moderately  .solidified  by  tubercle,  it  will  come  in  contacwltl 
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the  heart  with  more  force  and  weight  than  finely  vesicular 
lung  and  will  therefore  accept  sound  more  from  that  organ, 
in  the  same  manner  as  the  heavier  piece  of  wood  laid  upon 
a  musical  hox  accepts  sound,  as  has  just  been  mentioned.  If 
verv  heavy,  the  lung  may  impede  the  vibrations  of  the  weak 
heart  and  may  even  itself  fail  to  be  fully  thrown  into  cor- 
responding sonorous  vibrations;  and  thus  a  deadening  or 
damping  effect  may  be  produced,  as  in  fact  is  sometimes 
observed    We  have  seen  that  hollow  wooden  and  glass  rods 
vibrate  better  than  solid  ones.    Consolidated  lung,  such  as 
the  tuberculated  structure,  once  in  vibration  will  convey  or 
propagate  its  movements  to  the  solid  walls  of  the  chest  and 
the  solid  stethoscope  placed  upon  it  better  than  fine  vesicular 
lung  for  this  reason,  that  solid  bodies,  as  has  been  before 
stated,  are  more  suitable  for  propagating  sound  to  solid  bodies 
than  aeriform  bodies  are.     When  bodies  are  neither  wholly 
solid  nor  aeriform  they  maintain  this  characteristic  m  pro- 
portion to  their  solid  or  aeriform  constitution.    Lung  with  a 
moderate  amount  of  tubercle,  therefore,  accepts  sound  and 
propagates  it  to  solid  bodies,  such  as  the  walls  of  the  chest, 
better  than  vesicular  lung  or  emphysematous  lung. 

Adventitious  heart  sounds.— In  the  first  stage  of  phthisis 
certain  diseased  conditions  of  the  heart  and  great  vessels  are 
wont  to  be  developed,  and  though  their  signs  cannot  be  re- 
garded as  the  primary  signs  of  pulmonary  consumption  ye 
they  are  in  a  manner  signs  of  that  disease  for  it  is  to  that 
disease  the  secondary  disorders  which  they  denote-  are  refer- 
rible  They  are  truly  signs  of  pulmonary  consumption,  _  but 
they*are  secondary  signs.  With  this  qualification,  these  signs 
are  well  worthy  of  some  notice  in  this  place.  _  _ 

The  to  and  fro  friction  sound  of  pericarditis  is  occasionally 
heard  in  the  first  stage  of  phthisis.  It  occurs  for  the  most 
part,  not  until  the  original  malady  has  continued  some  weeK 
or  months.  It  is  found  chiefly  in  those  examples  of  disease 
conjoined  with  pneumonia  and  pleurisy  The  rheumatic 
and  those  suffering  from  disease  of  the  kidney,  seem  _  o  be 
the  most  frequent  sufferers.  It  is  extremely  probable  that  it 
is  not  uncommon  in  those  subjects  who  are  sufferers  from 
deposit  of  tubercle  in  the  kidney,  and  these  are  not  a  very 

small  number.  ,,   ,      A  i  _ 

Basic  arterial  murmurs  have  been  oc casional  yj beaid  by 
me  in  the  first  stage  of  phthisis  j  and  from  much  port  mo 
tern  exploration,  I  believe  them   m  a  considerable  popoi 
tion  of  cases,  to  have  been  due  to  the  spreading  of  mflamm. 
tory  action  from  the  lung  to  the  great  arterial  ostia,  01  to 
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vitiation  of  the  blood  by  the  pulmonary  disease  doing  the 
same  thing,  or  to  the  direct  deposit  of  tubercle  in  small 
yet  visible  amounts  in  the  coats  of  these  vessels.  The  mur- 
murs which  I  have  attributed  to  phthisis  in  this  stage  have 
been  always  systolic.  The  aorta  has  been  much  more  the  seat 
of  this  phthisical  murmur  than  the  pulmonary  artery.  The 
murmur  is  always  persistent,  and  much  the  same  during  every 
part  of  the  respiratory  act,  which  is  not  the  case  with  mur- 
mur originating  in  mere  tubercular  pressure  already  noticed. 
This  form  of  murmur  is  usually  accompanied  with  excited 
and  tumultuous  action  of  the  heart,  always  persistent  to  a 
greater  or  lesser  degree. 

A  venous  humming  at  the  thorax  has  been  heard  by  me 
in  a  few  examples  of  phthisis  in  the  first  stage.  It  has  been 
heard  over  the  seats  of  the  innominata  and  the  subclavian 
veins.  It  has  been  heard  chiefly  during  inspiration.  Some- 
times it  has  been  conjoined  with  venous  murmur  in  the 
neck,  but  sometimes  it  has  been  found  alone.  It  has  not 
been  peculiar  to  females.  It  is  the  single  humming  in  the 
thorax  that  I  have  regarded  as  chiefly  due  to  the  presence 
of  tubercle.  It  has  always  been  found  on  the  tuberculated 
side.  In  some  cases  haemoptysis  had  taken  place.  Moderate 
pressure  from  tubercle  has  appeared  to  me  to  be  the  chief 
cause.    Anaemia  has  probably  aided. 


CHAP.  XVII. 

fibst  stage — continued. 


General  Character  of  thoracic  Signs.-Signs  of  acute  Phthisis.— Grouping-  of 
thoracic  Signs  in  different  Cases.— Duration  of  Signs.— Tendency  to  Pro- 
gression.—Occasional  Subsidence,  naturally  and  under  Treatment —Non- 
cessation  of  Signs  at  Conclusion  of  first  Stage. 

The  thoracic  signs  of  the  first  stage  of  phthisis  are  tolerably 
persistent.  They  are  gradual  in  their  development,  and  they 
seldom  appear  for  a  considerable  time  except  in  the  society 
ot  each  other  in  the  chronic,  and  much  the  most  frequent 
form  of  the  disease.  The  roughness  of  inspiration  is  liable 
to  -ome  variation  in  degree ;  the  more  hurried  the  respiration 
W,  the  more  rough  is  the  respiratory  sound.  The  length  of 
the  expiratory  sound  varies  considerably,  but  it  seldom  dis 
Jppeara  for  a  time.  The  subsidence  of  bronchial  congestion 
or  ot  tracheal  or  laryngeal  obstruction,  is  frequently  followed 
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bv  a  more  healthy  expiratory  sound.  The  pectoral  voice  is 
usually  persistent,  and  tends  to  increase  as  the  deposition  of 
tubercle  proceeds,  until  it  compresses  the  bronchi;  but  this 
is  liable  to  reduction  upon  the  voice  becoming  weak,  either 
from  general  debility  or  from  laryngeal  diseases.  The  pec- 
toral voice  disappears  altogether,  not  unfrequently  when  the 
voice  assumes  a  whispering  low  character.  The  shortness  of 
duration  or  dullness  of  the  percussion  sounds  tends  almost 
uniformly  to  increase  with  the  age  of  the  first  stage ;  but  I 
have  occasionally  noted  a  tendency  to  the  resumption  of  the 
natural  note,  and  this  has  occurred  when  there  has  been 
reason  to  believe  that  tubercle  has  been  absorbed,  or  that 
plastic  lymph,  the  result  of  inflammation,  has  been  removed. 

The  thoracic  signs  of  phthisis,  in  its  acute  and  much  less 
frequent  form,  present  collectively  some  points  of  difference 
from  those  of  chronic  phthisis.    The  respiratory  sounds  are 
fuller  ■  the  sounds  are  more  vesicular  and  less  tubular ;  the 
extent  of  the  signs  is,  quoad  space,  much  more  extended,  and 
generally  comprises  both  sides  of  the  chest;  there  is  more 
uniformity  of  the  physical  signs  throughout  the  thorax. 
Sibilus  and  sonorous  rhonchus  are  widely  diffused  and  the 
fine  crepitation  of  pneumonia  and  capillary  hronchitis  are 
frequently  present.    The  percussion  sound  is  little  altered 
considering  the  general  disturbance,  and  is  devoid  of  that 
very  common  locally  restricted  alteration  which  we  so  com- 
monly and  generally  find  in  chronic  bronchitis.    On  the 
whole,  compared  with  the  danger  to  the  patient,  and  with 
the  rabidity  of  respiration  and  the  break-up  of  the  health 
the  signs  of  acute  phthisis  are  ill  developed  compared  mth 
those  of  the  more  common  and  slower  form  of  the  disease. 
The  duration  of  the  signs  of  the  first  stage  of  the  acute  form 
of  phthisis  is  of  course  short,  and  these  are  soon  replaced 
by  or  associated  with,  the  signs  proper  to  the  second  stage. 
The  first  stage  may  not  last  longer  than  two  or  three  weeks 
But  death  frequently  occurs  during  the  first  stage  ;  while  it 
is  comparatively  rare  for  the  patient  to  die  m  the  same  stage 
of  the  slow  form  of  phthisis. 

The  grouping  or  association  of  the  thoracic  signs  ot 
phthisis  is  founcl  to  be  various,  and  it  is  well  to  know  the 
Sore  common  facts  relative  to  this  point.  In  perhaps  tin 
largest  group  of  cases  in  the  first  stage,  presented  at  tiie 
hipitaf  or  at  a  physician's  house,  we  have  associated tog* 
ther  a  certain  dullness  on  percussion,  rough  hops  and  dei 
of  inspiration  sound,  a  slightly  tubular  bruit,  long  expiration, 
moderate  flattening,  and  defective  motion.    In  some  cases 
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the  percussion  is  not  sensibly  altered,  and  the  only  anscul 
tatory  signs  are  harshness  of  inspiration  sound,  and  in- 
creased duration  and  coarseness  and  loudness  of  expiration. 
In  a  group  of  cases,  certainly  advanced,  the  percussion  sound 
is  extremely  dull,  and  the  respiration  is  remarkable  for  great 
tubularity,  the  thoracic  voice  is  very  strong,  and  the  motion 
is  very  defective.  I  have  spoken  of  acute  phthisis  already ; 
but  I  may  repeat  here  the  group  of  signs  are  generally  these 
— scarcely  altered  percussion  sound,  scarcely  altered  motioD, 
sibilus,  harshness  without  deficiency  of  inspiration  sounds, 
and  rather  fine  crepitation. 

The  duration  of  the  thoracic  signs  of  phthisis  varies  much. 
In  warm  climates  it  is  longer  than  in  this  country.  It  ranges 
from  three  months  to  some  three,  or  even  five,  years.  The 
more  common  period  is  from  six  months  to  one  year.  The  signs 
of  the  first  stage  usually  last  much  longer  than  those  of  the 
second,  but  in  duration  they  are  often  exceeded  by  the  third. 

To  progress  and  become  better  pronounced  is  tbe  usual 
character  of  tbe  signs  of  the  first  stage.  But  it  is  to  be  ob- 
served that  in  some  comparatively  few  cases  they  tend  to 
abate:  thus,  the  percussion  becomes  more  clear,  and  the 
rough  harsh  character  of  respiration  sound  somewhat  abates, 
though  the  deficiency  may  remain.  This  happy  course  of 
things  occurs  chiefly  when  phthisis  has  arisen  from  the  ope- 
ration of  cold,  or  of  other  active  agencies  which  have  now 
been  removed  or  avoided.  Treatment,  too,  in  the  case  of 
good  or  fair  constitutions,  is  successful  in  arresting  the  de- 
velopment or  increase  of  signs,  and  even  in  reducing  those 
that  have  been  already  induced. 

The  thoracic  signs  of  the  first  stage  of  phthisis,  we  shall 
find,  do  not,  as  a  whole,  disappear  on  the  accession  of  the 
second  stage.  The  roughness  or  defect  of  inspiration  sound, 
and  the  prolonged  expiration  sound,  certainly  disappear  at 
the  spot  where  tubercle  is  softening,  and  the  lung  is  becom- 
ing cavernulous  ;  but  it  very  generally  happens,  while  these 
sounds  are  disappearing  in  the  original  spot,  and  are  being 
replaced  by  the  signs  proper  to  the  second  stage,  they  are 
manifesting  themselves  in  other  parts,  either  in  the  opposite 
lung,  which  had  been  hitherto  healthy,  or,  when  both  apices 
are  softening,  in  the  base  of  one  lung  or  of  both.  The  dull- 
ness on  percussion  increases  instead  of  disappearing  on  the 
accession  of  the  second  stage.  Bronchial  respiration  may 
continue,  but  it  is  less  obvious,  and  may  be  said  to  be 
replaced  by  the  moist  and  cavernulous  crepitations  proper  to 
the  second  stage.    The  force  of  the  pectoral  voice,  and  its 
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ringing,  metallic,  vibratory  shaking  character  is,  I  believe, 
for  the  most  part,  reduced,  when  the  disease  has  entered  fully 
into  the  second  stage,  viz.  that  of  softening,  and  when  the 
bronchial  tubes  and  lung  tissue  are  infiltrated.  However,  in 
many  cases  of  phthisis,  in  the  second  stage,  the  greater 
intensity  of  the  voice  on  the  diseased  is  observed  as  it  was 
in  the  first  stage. 


CHAP.  XVIII. 

fiest  stage — continued. 

Physical  Signs  of  the  Throat.  —  The  Voice.  —  Weakness  of  Voice.  — 
Hoarse  Voice  sometimes  a  very  early  Sign.  —  Whispering  Voice  and 
Aphonia.— Hemming.— Auscultation  of  Larynx.— When  these  Signs  suggest 
Phthisis— Excessive  Movement  of  Larynx  and  Trachea.— Cough  an  early 
Sign  and  why.— Characters.— Diagnosis  of  phthisical  Cough.— Auscultation 
of  constrictive  laryngeal  Sounds,  &c— Mouth  and  Nares. 

The  voice  of  the  patient  in  the  first  stage  of  pulmonary  con- 
sumption is  not  unfrequently  materially  or  sensibly  altered. 
I  have  known  a  weak  or  hoarse  voice  to  be  one  of  the  very 
first  physical  signs  of  the  disease,  and  to  have  suggested  just 
apprehensions  before  the  thoracic  signs  had  manifested  them- 
selves in  a  reliable  degree.  The  alterations  of  the  voice  are, 
therefore,  not  without  value  in  a  diagnostic  point  of  view.  I 
have  observed  alteration  of  the  voice  in  a  very  considerable 
proportion  of  examples  of  the  disease  in  the  first  stage.  At 
an  early  period  of  the  first  stage  the  proportion  is  small,  per- 
haps not  more  than  one  in  twenty  cases.  At  the  conclusion 
of  the  first  stage  it  is  higher,  perhaps  one  in  ten  cases. 

One  of  the  first  forms  of  alteration,  as  well  as  the  more 
common,  is  a  weakness  of  the  voice.  The  tone  and  character 
of  the  voice  are  unaltered,  but  the  voice  is  formed  with  less 
force  and  intensity.  This  weak  voice  loses  its  accustomed 
pitch,  and  assumes  a  monotonous  even  character.  It  is  some- 
times unequal :  the  force  of  the  voice  varies,  being  higher  at- 
one time  than  at  another,  and  occasionally  sinking  extremely 
low,  imitative  of  a  whisper,  it  may  be  for  a  few  minutes  only ; 
a  "  hemming"  will  occasionally  restore  the  voice  to  nearly  its 
natural  pitch  and  force.  The  weakness  or  lowness  of  the 
voice  may  show  itself  only  after  some  amount  of  talking.  A 
fit  of  coughing  occasionally  restores  the  natural  character  of 
the  voice.  In  some  cases  of  phthisis  the  alteration  is  first 
noted  in  the  singing  voice  :  the  patient  fails  to  raise  it  to  its 
ordinary  pitch ;  but  after  a  time  acute  and  discordant  notes 
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are  produced,  the  pitch  being  suddenly  and  greatly  raised  for 
an  instant. 

The  voice  in  some  cases,  and  these  are  not  rare,  assumes  a 
hoarse  or  "  thick "  character,  as  if  the  vocal  chords  and  the 
larynx  generally  failed  to  vibrate  with  that  fullness  and  clear- 
ness that  are  natural.  This  condition  is  pretty  uniform, 
seldom  passing  off  altogether,  yet  still  it  is  marked  with 
inequalities;  sometimes  it  is  increased,  and  at  other  times, 
though  very  brief,  it  leaves  nearly  altogether.  Sometimes 
this  hoarseness  will  remain  for  a  few  days,  and  then  leave  the 
voice  very  nearly  healthy.  Upon  exposure  to  cold  air  or  to 
damp  it  is  extremely  liable  to  reappear. 

I  have  known  the  voice  not  only  to  become  whispering, 
but  to  be  almost  absent,  for  a  few  days,  in  the  first  stage  of 
phthisis,  constituting  aphonia.  When  the  general  health  is 
declining,  occasional  and  evanescent  aphonia  should  suggest 
the  probability  of  tubercle  in  the  pulmonary  structure  and 
in  the  mucous  membrane  of  the  air  passages. 

I  am  able  to  call  to  mind  many  cases  of  disease,  at  the 
commencement  of  which  a  hoarse  voice  was  really  the  only 
physical  sign  that  was  discovered,  and  which  have  subse- 
quently reached  the  third  stage  of  phthisis  under  my  own  eye. 
There  is  now  in  the  hospital  a  young  man  who,  two  years 
ago,  came  as  an  out-patient  with  the  voice  I  have  been  de- 
scribing. It  was  low,  hoarse,  and  unpleasantly  rough,  and, 
as  it  were,  dry.  Suddenly,  after  a  few  words  were  articulated, 
it  would  break,  and  the  succeeding  word  or  two  would  be 
uttered  at  a  high  pitch,  shrill  and  disagreeable.  For  months 
no  chest  physical  signs  of  phthisis  could  be  found  that  were 
conclusive  of  the  presence  of  that  disease.  After  some  months 
a  little  moist  crepitation  was  discovered  on  one  side,  and  the 
patient  has  now  very  extensive  moist  crepitation  and  small 
gurgling.  In  this  case  numerous  examinations  were  made; 
phthisis  was  early  suspected,  from  the  general  debility  and 
from  the  loss  of  flesh,  as  well  as  from  the  disease  prevailing 
in  the  patient's  family  ;  yet  the  only  result  of  several  cautious 
explorations  was  such  as  has  been  described. 

A  "  hemming"  expiratory  effort  is  frequently  made  in  the 
first  stage  of  phthisis,  and  is  worthy  of  attention.  After 
speaking  a  short  time,  the  patient  makes  a  strong  and  pro- 
longed expiration,  and  at  the  same  time  he  contracts  the 
muscles  of  the  glottis.  A  forcible  current  of  air  is  produced 
and  tins  sweeps  the  edges  of  the  glottis  and  the  adjoining 
parts  dislodging  mucus.  With  this  effort  a  coarse  aspirate 
sound  is  produced,  which  is  called  "hemming"  or  "hawking." 

I  2 
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The  tonsils  and  the  pharynx  may  be  swept  by  the  same  or 
nearly  the  same  effort,  and  the  sound  then  is  coarser,  and  is 
heard  to  proceed  not  only  from  the  glottis  but  from  the  fauces. 
After  "hemming"  it  frequently  happens  that  the  voice  be- 
comes much  improved.  Sometimes  a  little  glutinous,  yellow 
mucus  is  discharged  by  this  effort ;  sometimes  a  clear  starchy 
ielly  streaked  with  black  pigment  is  brought  up.  A  little 
frothy  whitish  foam  is  often  the  only  material  discharged. 
After  the  first  effort,  nothing  whatever  in  the  shape  of  sputum 
is  produced.  I  have  occasionally  seen  florid,  frothy  blood 
discharged  by  the  "hemming"  of  phthisis  in  the  first  stage, 
particularly  when  the  effort  has  been  violent  and  frequently 

repeated.  , 

When  the  stethoscope  is  laid  upon  the  lamyx  or  trachea  in 
the  first  stage  of  phthisis,  it  will  be  found  in  a  very  consider- 
able proportion  of  cases  that  the  sound  of  the  entering  column 
of  air  is  heightened  or  increased  in  intensity.  The  inspiratory 
sound,  too,  frequently  acquires  a  marked  roughness.  Some- 
times an  abnormal  blowing  character  is  added,  as  if  the  enter- 
ing column  proceeded  faster  than  natural.  Occasionally  a 
constrictive  sound  is  heard,  and  this  evidently  proceeds  from 
a  thickened  and  congested  condition  of  the  mucous  membrane 
invading  and  contracting  the  calibre  of  the  tube,  and  causing 
a  loss  of  proportion  between  the  quantity  of  air  required  m 
the  lungs  and  the  channel  for  conveying  it,  the  last  being  ab- 
normally reduced.  Occasionally,  with  or  without  these  alter- 
ations of  the  tracheal  and  laryngeal  respiratory  sounds,  a  large 
mucous  rhonchus  or  rale  is  heard  from  the  passing  air  break- 
ing clown  a  film  band  or  membrane  of  mucus.  /When  the 
mucus  is  thin,  bubbling  or  clicking  is  heard.  These  sounds 
may  be  formed  in  the  larynx  or  trachea,  but  they  may  proceed 
up  from  the  bifurcation  of  the  trachea,  or  even  from  a  lower 

P°Fot  the  examination  and  discovery  of  the  sounds  of  the 
larynx  and  trachea,  Dr.  Camman's  stethoscope  or  my  own 
differential  instrument  should  be  employed.  The  lightness 
with  which  they  may  be  applied  to  these  delicate  and  com- 
pressible parts,  render  them  very  superior  to  the  wooden 
stethoscope,  which  is  indeed  almost  inapplicable,  on  account 
of   the  unavoidable  pressure  upon  the  patient  which  it 

eilWhen  with  failing  health  and  the  absence  of  local  signs 
of  disease  in  the  fauces,  these  tracheal  and  laryngeal  sounds 
are  heard,  they  must  be  held  suggestive  of  phthisis.  When, 
on  the  other  hand,  the  fauces  have  been  long  congested,  when 
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there  is  ulceration,  or  when  there  are  signs  of  recent  acute 
inflammation,  when  the  urgent  symptoms  of  laryngitis  and 
croup  are  pressing,  it  is  little  likely  that  phthisis  is  present. 

The  motion  of  the  larynx  and  trachea  is  sometimes 
observed  to  be  affected  early  in  phthisis.  These  parts, 
instead  of  being  stationary  during  respiration,  are  seen  to 
move  more  or  less.  During  inspiration  they  descend,  and 
during  expiration  they  ascend.  This  motion  takes  place  in  a 
degree  corresponding  with  the  shortness  of  breath  or  with 
dyspnoea.  It  is  generally  moderate,  but  it  is  increased  upon 
exertion,  or  after  eating,  or  any  event  that  quickens  the  cir- 
culation of  the  blood.  The  trachea  seems  to  dip  into  the 
thorax  during  inspiration,  and  to  rise  out  of  it  during  expira- 
tion. In  dyspnoea,  from  asthma,  and  other  diseases,  these 
abnormal  motions  are  much  greater.  In  phthisis  it  is  pretty 
uniform,  and  is  almost  always  very  moderate.  It  steadily 
increases  with  the  progress  of  the  disease. 

The  percussion  of  the  larynx  and  trachea  in  the  first  stage 
of  phthisis  elicits  no  abnormal  signs. 

The  vocal  fremitus  is  unaltered.    Hoarseness  increases  it. 
Cough. — It  may  be  a  question  whether  cough  should  be 
here  treated  as  a  physical  sign,  but  to  me  it  appears  that  it 
is  strictly  proper  to  class  it  along  with  the  signs  which  are 
now  being  described,  for  it  certainly  is  a  physical  sign,  and 
appertains  more  to  the  throat  than  to  the  chest.    The  series 
of  involuntary,  and  more  or  less  violent  expirations  which 
constitute  it,  give  rise  to  sounds  which  are  very  sensible  both 
to  the  patient  and  the  physician.    They  early  occur  in  the 
first  stage  of  phthisis,  and  are  not  unfrequently  the  very  first 
sign  or  disturbance  which  awakens  the  suspicion  of  consump- 
tion, not  only  on  the  part  of  the  patient,  but  subsequently  on 
that  of  the  medical  attendant.    This  sign  has  characteristics 
which  will  often  prove  to  be  of  some  value  in  distinguishing 
phthisis.    When  the  respiratory  characters  of  early  phthisis 
are  ill  developed,  and  when  they  are  still  unsupported,  and 
uncorroborated  by  the  absolute  or  comparative  percussion 
fflgna  of  this  disease,  the  examination  of  the  cough  as  heard 
through  the  atmosphere,  or  through  the  larynx  and  trachea 
and  the  chest,  by  means  of  the  stethoscope,  will  greatly  aid  in 
diagnosis. 

Cough  varies  much  in  its  characters.  In  other  words 
there  are  many  varieties  of  cough.  Some  are  of  little  import' 
and  belong  to  maladies  and  disorders  of  very  little  gravity' 
while  others  denote  very  important  diseases,  such  as  that 
treated  of  in  this  work.    To  the  untutored  ear  the  differences 
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in  the  characters  of  cough  are  of  little  weight.  The  differences 
are  little  regarded,  and  they  signify  little  or  nothing ;  hut  to 
the  auscultatory  ear,  a  cough  is  more  than  a  mere  cough  as 
the  world  estimates  it,  and  it  possesses  qualities,  which  with 
very  considerable  certainty,  associate  with  it,  in  the  mind  of 
the  skilful  physician,  diseases  of  very  different  characters  and 
of  very  different  importance,  in  reference  to  life  and  the 
danger  to,  or  the  comparative  safety,  of  it. 

We  have  spoken  of  a  certain  roughness  of  respiration,  a 
deficiency  of  the  inspiratory  sound,  of  prolonged  noisy  expi- 
ration, of  abnormal  differences  in  the  quality  of  sounds  m 
different  parts  of  the  chest,  as  ascertained  with  great  precision 
with  the  aid  of  the  differential  stethoscope,  as  being  the  first 
signs  of  the  deposition  of  tubercle  in  the  lungs,  but  unless  we 
are  to  regard  these  signs  as  more  particularly  signs  than 
cough  is,  we  do  wrong,  for  certainly  we  have  heard  the 
phthisical  cough  in  phthisis  some  time  before  we  have 
become  satisfied  of  the  presence  of  the  ordinary  physical 
signs  already  described. 

It  is  easy  to  conceive  that  this  physical  sign  should  be 
developed  at  a  period  when  tubercle  is  being  deposited  m  the 
minutest  particles.     The  morbid  excited  action  which  almost 
always  attends,  and  that  indeed  is  one  part  of  the  series  of 
causes  of  the  deposition,  is  very  likely,  all  must  admit,  to  pro- 
duce that  nervous  irritation  which  excites  coughing.     V\  e 
know  how  very  little  vascular  over-action,  and  how  small  an 
amount  of  extraneous  material  in  the  air  passages  and  air 
cells  of  the  lungs  will  suffice  to  induce  this  convulsive-  or 
spasmodic  act  and  its  attendant  noise.    How  reasonable  to 
suppose  that  long  before  tubercle  has  attained  to  that  mass 
and  proportion  necessary  to  produce  an  appreciable  shortness 
or  dullness  of  the  percussion  sound,  sufficient  irritation  may 
be  present  to  induce  the  act  of  coughing.  Even  the  deficiency 
and  the  roughness  of  inspiration  which  attend  tubercle  when 
deposited  in  small  quantities,  may  be  associated  at  the  very 
first  with  that  impression  upon  the  nerves  which  will  suffice 
to  produce  tussive  phenomena ;  and  it  is  not  at  all  unlikely, 
in  my  opinion,  that  cough  may  even  precede  any  respiratory 
sign  upon  which  we  can  rely.     If  this  be  correct,  the  study 
of  the  cough  of  phthisis  is  of  great  importance,  for  it  may 
enable  us  to  detect  the  presence  of  this  fell  disease  at  an 
earlier  period  than  we  can  do  with  any  other  sign.  If  the  cough 
precedes  other  and  reliable  signs,  and  if  the  phthisical  cougn 
can  be  diagnosticated,  then  we  shall  have  the  very  great  ad- 
vantage of  earlier  intelligence  than  we  have  hitherto  obtained. 
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Whether  the  cough  of  phthisis  possesses  features  different 
from  the  cough  of  other  affections,  and  whether  by  its  history- 
it  can  be  diagnosticated,  it  is  now  our  duty  to  inquire.  I 
believe  its  history  —  by  which  I  mean  its  mode  of  origin,  the 
circumstances  under  which  it  arises,  its  behaviour  with  the 
lapse  of  time,  and  the  sounds  which  mark  it,  will  be  sufficient 
to  specialise  it  and  to  enable  the  careful  observer  to  recognise 
ir,  so  that  it  shall  prove  a  useful  and  a  tolerably  reliable  sign, 
if  not  a  conclusive  one.  Though  not  conclusive  of  the  pre- 
sence of  tubercle,  it  may  be  held,  I  doubt  not,  of  nearly  equal 
value,  viz.,  conclusive  of  the  extreme  probability  of  this  depo- 
sit. It  will  early  supply  us  with  that  reasonable  amount  of 
proof  that  will  justify  us  in  making  any  effort  to  arrest  a  nas- 
cent disease,  and  to  warrant  the  patient  in  making  sacrifices 
towards  this  end.  If  more  convincing  evidence  be  wanting, 
if  a  little  more  proof  would  be  yet  desirable,  this  is  counter- 
balanced by  the  fact  that  our  early  action  tends  in  a  very 
important  manner  to  save  human  life;  and  after  all,  this, 
and  not  merely  absolute  certainty  in  diagnosis,  is  the  great 
end  of  medical  art,  and  should  be  the  constant  aim  of  every 
physician. 

The  cough  of  the  first  stage  of  phthisis  is,  as  writers  have 
all  along  described  it,  a  short  one.  It  is  not  preceded  by  a 
specially  long  inspiration  like  the  cough  of  whooping-cough. 
The  respiration  immediately  before  is  not  different  from 
that  observed  in  the  intervals.  Suddenly  a  short,  harsh, 
quick  involuntary  expiration  is  made,  producing  a  rough  and 
somewhat  but  not  very  constrictive  sound  at  the  glottis ; 
this  is  succeeded  by  a  short  almost  imperceptible  inspiration, 
marked  by  a  very  slight  glottis-inhaling  sound.  Another 
forcible,  quick  and  involuntary  expiration  follows  instantly, 
the  interval  between  the  first  and  second  expiration  not  gene- 
rally exceeding  more  than  one  moment  or  half  a  moment : 
this  is  succeeded  by  an  almost  imperceptible  imperfect  inspi- 
ration. ^  These  acta  of  quick  and  forcible  expirations  and 
inspirations  occur  till  some  three,  four,  or  five  or  six  are 
accomplished,  the  duration  and  relative  periods  above  indi- 
cated being  strictly  observed,  the  last  inspiration  is  generally 
long  and  somewhat  noisy.  At  first  the  series  of  acts  do  not 
generally  exceed  three  or  four,  and  as  the  sound  which 
accompanies  them  is  not  very  loud,  and  as  the  tussive  act 
does  not  much  distress  the  chest,  or  produce  deep  respiration, 
such  as  follows  violent  coughing,  this  sign  is  frequently 
little  attended  to,  either  by  the  friends  and  attendants,  or 
by  the  patient  himself.     So  little  is  the  impression  made 
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by  this  kind  of  cough,  that  the  physician  is  frequently  in- 
formed that  it  does  not  exist,  when  it  has  really  for  some  time 
been  experienced.  The  patient  himself  will  frequently  main- 
tain, in  opposition  to  the  testimony  of  his  friends,  that  he 
has  no  such  symptom,  and  evinces  a  remarkable  solicitude 
and  repugnance  in  respect  to  being  thought  to  suffer  from 
it.  This  cough  occurs  during  the  whole  waking  day,  at 
intervals  more  or  less  prolonged.  A  series  of  such  con- 
vulsive or  spasmodic  acts  may  occur  every  half  hour  or  every 
hour,  or  it  may  be  that  an  interval  of  some  three  or  four 
hours  is  observed  between  any  two  of  them.  Sometimes 
many  series  of  these  acts  will  occur  in  one  hour,  while 
several  succeeding  hours  may  pass  without  the  occurrence 
of  one  of  them. 

Early  morning  when  the  patient  awakes  and  when  he  rises 
out  of  bed,  is  generally  marked  by  some  of  these  acts  of 
coughing.  After  speaking,  after  muscular  exertion,  frequently 
during  eating  and  after  it,  during  walking,  after  running,  or 
while  ascending  stairs  or  an  elevation,  the  patient  is  troubled 
with  one  or  more  of  these  spasmodic  acts.  Cough  is  common 
on  lying  down  in  bed ;  but  in  general  sleep,  at  least  at  first, 
is  little  disturbed  by  it. 

In  the  morning  some  sputum  is  generally  expectorated  : 
it  is  sometimes  simply  frothy,  or,  with  this  frothy  sputum, 
generally  white,  a  very  small  mass  of  light  yellow  or  faint 
green  material,  of  jelly-like  consistence,  streaked  with  black 
pigment,  may  be  conjoined.  There  may  be  no  yellow  or 
green  material,  and  but  a  small  irregular  mass  of  clear  or 
semi-transparent,  colourless,  jelly  or  starch-like  mucus  may 
present  itself,  and  this  seems  to  be  composed  of  several  little 
masses  joined  together,  loosely  attached,  and  easily  broken 
asunder  with  the  finger :  this  usually  contains  a  few  dark 
streaks  of  pigment,  like  minute  black  threads  or  fibres  in 
irregular  lines.  During  the  day  the  cough  is  usually  dry,  or 
the  sputum  is  only  whitish  froth. 

When  the  series  of  spasmodic  acts  is  passed,  the  respiration 
is  a  little  quickened  for  a  few  moments,  and  the  inspirations 
are  deepened.  The  deep  inspiration  which  follows  coughing 
in  early  phthisis  is  favourable  to  the  auscultator's  judging  of  the 
character  of  the  act,  as  it  takes  place  in  the  lungs.  An  inequality 
in  the  amount  of  the  inspiration  on  the  two  sides  of  the  chest 
is  now  readily  made  out,  by  means  especially  of  the  differentia! 
stethoscope ;  dry  crackle,  clicks,  and  tearing  or  rolling  bruits 
are  now  exaggerated  ;  and  more  readily  made  known  to  the  ear. 
Sounds  are  not  only  exaggerated ;  there  is  reason  to  believe 
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that  air  cells  being  now  very  fully  inflated,  sounds  may  be 
produced  which  otherwise  would  not  be  at  all  heard. 

The  cough  of  early  phthisis  is  frequently  attended  by 
flushing,  &c,  of  the  face,  but  this  is  extremely  slight  compared 
with  that  observed  during  the  violent  cough  of  bronchitis, 
emphysema,  pueumonia,  and  asthma,  or  of  the  third  stage. 

The  heart's  action  is  quickened  for  a  few  minutes  ;  but  this 
excitement,  like  the  distress  of  the  body,  is  generally  slight 
compared  with  the  results  of  coughing  in  many  other  dis- 
eases.   The  cough  of  crude  tubercle  in  the  lung  is  free  from 
the  very  constrictive  sound  which  accompanies  croup,  from 
the  deep  whoop  and  violent  paroxysms  of  whooping-cough,  and 
from  the  dry,  constrictive,  tracheal  and  large  tubular  sounds 
w  hich  characterise  the  cough  dependent  upon  hysterical  dis- 
orders.   Neither  is  it  marked,  except  in  extremely  rare  cases, 
with  the  constrictive  sound  and  great  fremitus  of  the  chief 
bronchi,  which  we  have  in  some  persons  of  nervous  and 
hysterical  constitutions.    The  absence  of  signs  of  inflamma- 
tion of  the  fauces  and  tonsils ;  the  symptoms  of  croup  and 
laryngeal  disease,  marked  by  great,  constant,  and  persistent 
alterations  of  the  voice  ;  the  secretions  of  bronchitis  ;  the  pain 
of  pleuritis,  with  its  dull  percussion;  the  febrile  condition  of 
pneumonia  with  its  flushed  face;  dyspnoea,  and  characteristic 
sputum,  and  the  evidences  of  hysterical  disorder,  will  serve 
to  narrow  the  question  and  to  exclude  these  various  diseases. 
_   lhe  cough  of  phthisis  begins  without  obvious  cause,  and 
is  without  the  accompaniment  of  much  physical  suffering  in 
the  throat  and  chest,  and  is  associated  with  only  a  moderate 
amount  of  shortness  of  breath,  slowly  increasing,  and  with  a 
moderate  progressive  decline  in  strength  and  flesh  The 
cough,  in  a  large  proportion  of  cases,  is  soon  accompanied 
with  hemoptysis ;  it  may  be  only  streaky,  or  it  maybe  copious 
an   flowing.    The  severity  of  the  cough  increases  with  time, 
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me    and  m  this  way,  and  by  cleaning  the  larynx  of  mucus 
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lhe  Mhibifaon  of  opiates  frequently  abates  the  cough,  but 
only  for  a  time;  and  the  general  health  generally  loseVmore 
by  the  constant  employment  of  such  means,  than  th TmTient 
gams  m  respect  of  the  cough,  at  least  in  the  fir^  stage  of 
the  d.sease,  and  it  is  only  of  this  that  we  now  treat?  g 
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Listened  to  by  means  of  the  stethoscope  placed  upon  the 
chest,  or  upon  the  trachea,  the  cough  is  heard  generally 
alone'.  A  constrictive  blowing  only  is  superadded,  _  or  a 
sibilus  may  be  heard.  The  sounds  are  somewhat  distant, 
passing  through  the  lung  substance.  The  crepitations,  gurg- 
lings, and  cavernous  blowings  of  advanced  phthisis,  the  fine 
crepitations  of  pneumonia,  and  liquid  crepitations  of  oedema, 
are  absent  in  the  thoracic  sound  of  the  cough  of  phthisis  in 
the  first  stage. 

The  tussive  bruits  of  the  first  stage  of  phthisis  are  distant, 
and  permeate  a  dense  lung,  while  the  tussive  sounds  of  the 
third  stage  are  generally  superficial,  and  reach  directly  into 
the  ear,  as  it  were. 

The  passage  of  the  respiration  air  into  and  out  of  the 
larynx  and  trachea  is  occasionally  performed  with  difficulty 
in  the  first  stage  of  phthisis.    This  arises  from  the  presence 
of  congestion  or  chronic  inflammatory  action  in  the  mucous 
membrane  of  these  parts.    Sometimes  the  affection  of  the 
membrane  involves  ulceration ;  but  this  occurs  much  less  fre- 
quently now  than  at  later  stages  of  the  malady.  When  the  con- 
gestion is  considerable,  and  when  thickening  of  the  membrane 
takes  place,  particularly  at  the  larynx,  a  constrictive  blowing 
sound,  more  or  less  harsh  and  loud,  takes  place,  particularly 
with  the  inspiratory  act,  the  expiration  is  noisy  and  pro- 
longed.   The  constrictive  blowing  is  well  heard  by  applying 
a  flexible  stethoscope  to  the  larynx  or  trachea.    The  length- 
ened respiratory  sound  is  also  well  perceived  m  the  same 
way    But  these  morbid  sounds  travel  down  to  the  thorax, 
and  may  be  heard  there.     The  blowing  sound   serves  to 
hide  or  mask  rough  or  harsh  respiration  sounds  of  the  lungs 
themselves.    They  are  also  liable  to  be  erroneously  taken  for 
sounds  originating  in  the  lung  when  that  structure  is  healthy. 
The  lengthened  expiratory  noise  of  the  larynx  and  trachea 
may  be  erroneously  regarded  as  belonging  to,  and  origin- 
ating in,  the  lung,  for  it  may  be  heard  there.    On  the  other 
hand,  the  long  expiration  due  to  disease  of  the  lungs  may 

be  masked  by  it.  „  , 

The  prolonged  expiration  through  the  larynx,  &c.,  also 
actually  prolongs  the  expiration  of  the  lungs  when  healthy 
and  consequently  the  sound  which  accompanies  it.  Hie 
diagnosis  may  be  generally  successfully  made  by  attending 
to  the  seat  of  the  greater  intensity  of  the  sounds,  and  to  the 
voice.  If  they  are  louder  at  the  larynx,  they  are  of  laryngeal 
origin,  and  the  voice  is  usually  and  persistently  atiectecl. 
The  pharynx  in  the  first  stage  of  phthisis  occasionally 
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becomes  the  seat  of  physical  alteration.  The  mucous  mem- 
brane is  roughened  as  well  as  reddened.  The  follicles 
become  enlarged,  and  sometimes,  but  rarely,  the  seat  of 
minute  ulceration.  I  have  occasionally  seen  thick,  green, 
and  yellow  mucus  attached  firmly  to  the  posterior  wall.  The 
morbid  state  of  the  pharyngeal  membrane  gives  rise  to  fre- 
quent expulsive  efforts,  which  produce  a  sound  like  the  word 
haawk.    The  effort  is  usually  styled  "  hawking." 

The  uvula  is  very  frequently  found  to  be  unhealthy  in  the 
first  stage  of  phthisis.  It  is  unduly  reddened,  and  venous  rami- 
fications are  readily  seen  upon  its  surface.  The  whole  organ 
is  occasionally  hypertrophied  to  a  moderate  extent.  Some- 
times it  is  very  clubbed  at  its  free  extremity.  Occasionally 
the  mucous  membrane  at  the  extremity  seems  to  fit  loosely, 
and  to  be  oedematous.  Lengthening  of  the  part  is  a  common 
condition,  and  serves  to  bring  the  extremity  into  unpleasant 
contact  with  the  rima  glottidis  and  the  floor  of  the  pharynx ; 
this  causes  much  distress,  frequent  coughing,  and  almost 
continuous  tickling  in  the  upper  part  of  the  throat. 

The  gums,  in  a  small  proportion  of  cases,  present  a  fine 
rosaceous  line  along  the  border  which  unites  them  with  the 
teeth. 

The  nares,  in  a  few  cases,  are  the  seat  of  irritation  and 
some  swelling,  giving  rise  to  a  nasal  twang  more  or  less  per- 
sistent, or  recurring  from  time  to  time.  The  secretion  is 
occasionally  morbidly  increased. 

The  morbid  conditions  above  referred  to  seldom  attain  to 
very  great  proportions  in  the  first  stage ;  but  as  they  often 
become  serious,  and  demand  treatment  in  the  latter  stages 
of  the  disease,  they  will  be  treated  of  again  at  subsequent 
parts  of  this  work. 

The  mode  of  examining  the  mouth,  &c,  will  be  explained 
in  the  second  part  of  this  book. 
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CHAP.  XIX. 

SECOND  STAGE. 

General  Eemarks.  —  Moist  Crepitation.  —  Great  Value  of  this  Sign.  —  Air  or 
flexible  Stethoscopes.— Progress  in  respect  of  Eegions.— Limited  Amount  at 

first  Great  deficiency  of  respiration  Sounds,  and  differential  Stethoscope. 

—  Size  of  crepitation  Bubbles.  —  Squashing.  —  Mechanism  :  Film  Eupture  : 
Bubble  Eupture.  —  Sound  modified  by  Consistence  of  Liquid.  —  Crepitation 
affected  by  cardiac  Movements.— Diagnosis  of  phthisical  Crepitation. 

The  physical  signs  of  phthisis  in  the  second  stage,  the  period 
of  the  softening  of  tubercle  and  of  the  breaking  down  of  the 
surrounding  pulmonary  structure,  are  much  more  marked  than 
those  of  the  first  stage,  except  at  the  very  last  part  of  it,  viz., 
that  which  immediately  precedes  the  accession  of  the  second 
stage.    They  are  also  to  be  more  depended  upon,  and  are  less 
likely  to  permit  of  errors  in  diagnosis.  This  is  as  we  might  ex- 
pect from  the  consideration  of  analogous  conditions.   An  evil 
long  or  some  time  established,  or  that  has  somewhat  grown, 
is  more  likely  to  be  discovered,  readily  recognised,  and  to  be 
distinguished  from  other  conditions  than  when  it  has  only 
begun,  when  it  is  at  its  earliest  origin,  and  before  its 
characteristics  have  become  well  pronounced.    In  the  second 
stage  we  mark  three  important  circumstances  connected  with 
those  portions  of  the  lung  originally  diseased.    The  first  is 
the  absence  of  certain  signs  observed  in  the  first  stage ;  the 
second,  the  exaggeration  and  obvious  increase  of  signs  which 
are  observed  in  the  first  stage ;  and  the  third,  viz.,  the  addi- 
tion of  new  signs  to  those  discovered  in  the  preceding  stage 
of  the  disease.    Besides  this,  we  discover  signs  of  phthisis  in 
portions  of  the  lung  which  had  been  healthy,  while  the  parts 
originally  attacked  with  the  disease  were  only  in  the  first 
stage,  but  which  have  now  become  implicated.    The  signs 
discovered  in  the  recently  attacked  parts  are  those  of  the  first 
stage ;  but  as  a  general  rule  these  signs  are  sooner  replaced  by 
those  of  the  second  "stage,  than  has  held  in  the  case  of  the 
parts  originally  infected.    As  a  general  rule,  moist  sounds 
very  soon  appear  in  parts  after  the  deposition  of  tubercle, 
when  softening  has  already  occurred  in  another  portion  of  the 
lung.    From  what  has  been  stated,  it  therefore  appears  that 
when  the  disease  has  arrived  at  its  second  stage  in  one  por- 
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tion  of  the  chest,  the  signs  of  the  first  stage  are  frequently 
exclusively  found  in  others.  It  is  very  common  to  find  the  signs 
of  the  second  stage  in  one  apex,  while  those  of  the  first  stage 
only  are  made  out  in  the  opposite  one.  In  this  case,  the  lung 
in  the  first  stage  may  have  become  diseased  only  after  the  lung 
presenting  the  signs  of  the  second  stage  had  'arrived  at  this 
epoch ;  or  it  may  be  that  the  disease  has  progressed  faster  in 
one  lung  than  in  the  other,  and  has  attained  to  the  second 
stage,  while  the  opposite  lung  lingers  on  in  the  first  stage 
only.  ^  The  more  common  course  is  this,  as  far  as  observation 
permits  us  to  say, — disease  had  progressed  a  great  way  in  the 
more  advanced  lung,  before  the  lung  now  affected  with  in- 
cipient disease  had  departed  from  its  healthy  condition. 

The  middle  and  the  base  of  the  lungs  are  also  frequently 
the  seat  of  the  disease  in  its  first  stage  only,  when  the  apex 
or  apices  are  decidedly  in  the  second,  and  imparting  the  true 
signs  of  that  period.    In  fact,  we  seldom  find  the  signs  of 
softening  in  the  apex  without  discovering  some  at  least  of  the 
signs  of  the  first  stage  in  the  middle  and  the  base  of  the  luno- 
Sometimes  the  signs  of  the  second  stage  are  found  simultaneously 
m  the  apex,  the  middle,  and  the  base.    It  is  more  common 
to  have  these  signs  shared  in  common  with  the  apex  and 
middle  only,  than  to  have  aU  three  parts  imparting  the  same 
signs.    I.  have  scarcely  ever  seen  a  case  in  which  I  have  been 
able  to  satisfy  myself  that  the  second  stage  signs  were  present 
m  the  middle  and  in  the  base  of  the  lung,  while  the  siens  of 
the  first  stage  only  were  to  be  made  out  in  the  apex.  That 
such  cases  do  occur  I  have  no  doubt,  but  they  are  extremely 
rare     I  have  met  in  private  practice,  with  a  case  of  phthisis, 
m  which  I  have  made  out  a  cavity  in  the  base,  while  I  have 
been  able  to  discover  the  first  stage  signs  only  at  the  apex. 
In  this  case  the  second  stage  signs  must  have  preceded  the 
formation  of  a  cavity.    Similar  cases,  no  doubt,  occasionally 
occur,  but  they  are  extremely  rare.    When  I  come  to  speak 
of  the  morbid  anatomy,  this  point  will  be  further  considered ; 
but  I  may  here  state  in  the  mean  time  that  during  the  five 
years  I  have  attended  the  autopsies  of  the  Hospital  for  Con- 
TtC^t:  n°t^ermbei\t?  J*™  ^en  any  Lg  excavated 

t ar  f^fi  ♦  %h^'  7hlCh  had  not  Progressed  further 
than  the  first  stage  of  the  disease  at  the  apex.  It  is  by  no 
means  rare  to  find  m  the  first  stage  of  phthisis,  as  established 
b  the  presence  of  crude  tubercle  in  the  apex  of  one  lung  or 
of  both,  that  there  is  present  in  the  base  of  one  side  of  of 
both  a  certain  amount  of  liquid,  large  crepitation,  and  of 
bronchophony,  but  this  is  much  more  frequently  due  to  mere 
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excessive  thin  secretion  in  the  terminal,  and  penultimate 
bronchial  tubes,  due  to  catarrh,  than  to  softening  of  tubercular 
material,  and  to  incipient  cavernulization.  This  liquid  crepi- 
tation in  the  first  stage  of  phthisis,  when  dependent  upon 
catarrh,  is  often  found  in  weakly  habits,  frequently  in  com- 
bination with  Bright's  disease  of  the  kidney,  and  in  old 
subjects,  long  sufferers  from  bronchial  complication,  as  well  as 
sufferers  from  phthisis  in  its  first  stage. 


MOIST  CREPITATION  OF  THE  SECOND  STAGE. 

'  Moist  or  liquid  or  humid  rale,  mucous  rale,  cracque- 
ment  humide  a  grosses  bulles,  as  it  has  been  variously 
styled  by  different  writers,  French  and  English,  is  the  patho- 
onomonic  physical  sign  of  phthisis  in  its  second  stage.    It  is 
invariably  present  for  the  greater  part  of  the  whole  period  of 
the  second  stage.    It  invariably  denotes  the  conversion  of  the 
first  stage  into  the  second.    It  generally  persists  throughout, 
and  is  lost  for  the  most  part  only  in  the  more  marked  signs  of 
the  cavity,  or  third  stage.    Sometimes  it  absents  itself  for  an 
hour  or  two.    It  may  occasionally  leave  for  some  days.  But 
instead  of  leaving  altogether,  it  is  more  frequently  simply  re- 
duced in  quantity  and  in  loudness.    When  the  liquid  crepi- 
tation has  been  due  to  excessive  inflammatory  action,  an 
abatement  of  this  condition  either  from  natural  decline  that 
will  be  of  some  duration,  or  from  a  temporary  cause,  such  as 
passing  debility,  or  the  evanescent  operation  of  medical  treat- 
ment, will  not  unfrequently  be  observed.   But  the  crepitation 
recurs  if  the  patient  survive,  except  in  those  comparatively 
few  cases  in  which  the  softening  is  arrested  and  the  tubercles 
remain  quiescent  and  become  obsolete,  when  cavernules  are 
healed,  and  when  this  crepitation  can  no  longer  exist,  m  conse- 
quence of  the  destruction  of  that  tissue  itself  m  which  it  is 
produced,  by  the  formation  of  cavities.    I  have  been  informed 
by  Dr.  Lund,  of  Madeira,  that  the  influence  of  the  climate  ot 
that  island  is  frequently  exhibited  in  the  early  and  persistent 
disappearance  of  liquid  crepitation. 

It  is  further  to  be  remarked,  that  even  when  a  cavity  has 
formed,  and  the  signs  of  the  third  stage  have  become  developed, 
the  surrounding  tissue  may  be,  and  often  is,  m  the  second,  01 
softening,  or  cavernulization  stage,  and  this  condition  is  maae 
known  by  the  physical  signs  proper  to  it. 

Liquid  or  humid  crepitation  is  the  first  as  well  as  the  most 
marked  sign  which  we  obtain  in  the  second  stage  ot  pntmsis, 
or  that  of  softening.    It  is  an  entirely  new  sign  which  makes 
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its  manifestation  now  for  the  first  time.  It  lias  allied  signs, 
or  analogues,  in  the  first  stage,  and  these  are,  the  occasional 
single,  moist  crack  at  the  glottis,  heard  through  the  air  and 
coming  from  the  mouth,  the  more  continuous  and  multiplied 
dry  crack  to  a  moderate  extent,  and  the  single  click  or  sound  like 
that  of  the  rupture  of  a  thickish  film  of  mucus.  When  incipient 
Phthisis  is  complicated  with  catarrh  of  the  trachea  and  chief 
bronchi,  large  mucus  crepitation  is  heard ;  but  this,  unlike  that 
ot  the  second  stage,  is  confined  to  the  region  of  the  trachea, 
and  the  parts  adjoining  the  sternum,  and  the  upper  part  of 
the  dorsal  spine;  it  is  seldom  heard,  or  if  heard  at  all,  to  only 
a  limited  extent,  towards  the  humeral  extremity  of  the  clavicle 
and  in  the  axillary  regions. 

Humid  crepitation,  when  really  formed,  is  very  readily 
heard,  and  once  heard  is  ever  afterwards  easily  recognised  by 
the  young  auscultator.  It  makes  a  deep  impression  on  his 
mind,  and  he  regards  it  in  a  scientific  and  diagnostic  point  of 
view  as  a  more  satisfactory  sign  than  many  of  those  he  had 
noticed  or  that  had  been  brought  under  his  attention  in  the 
first  stage  of  the  disease. 

_  The  accession  of  humid  crepitation  above  or  under  the  cla- 
vicles and  towards  their  humeral  extremity,  though  a  very 
serious  occurrence  to  the  patient,  is  regarded  by  the  physician 
as  satisfactory^  so  far  as  diagnosis  is  concerned,  in  those  cases 
in  which  the  signs  and  symptoms  of  the  first  stage  had  been 
formed  sufficiently  to  lead  him  to  pronounce  that  tubercle 
wa,  present,  but  m  which  they  were  so  ill  developed  if  to 
justify  a  reasonable  doubt  on  the  subject  in  the  minds  of 

ha Zni:™^  ^  a-«scultati°»-    This  satisfaction 
feeli  k  he  t ^n\exP™ced  by  the  writer,  and  the  same 
eehrig  he  is  assured,  has  been  felt  by  many  of  his  friends 

th?ftw/  X  7  '  VS?eedl?*S  t0  Sa^'  Was  mi^ed  with 
evelfc SSw  whlc^  e^bles  the  physician  to  foretell 
events  and  indicate  danger,  though  to  the  sufferer  does  not 

Ca^^t^tT  lathGr  t0  -rteitr'or0atSle: 
a  the  „!Lt  o ■  frrTfr       I'  S°me  **>         n0t  be  arrested 

-oh  as  the  flexible  stethoscope,  Cl:  ^ 
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and  my  own  differential  stethoscope,  has  been  even  more 
satisfactory,  full,  and  striking.    I  presume  that  this  result 
depends  upon  the  acoustic  principle,  that  air  sounds  are  best 
conveyed  through  air.    It  may  be  objected  to  this  view,  that 
between  the  air  sounds,  where  they  are  formed  in  the  lungs 
and  the  air  instrument,  viz.,  the  air  stethoscope,  there  is 
interposed  a  solid  body,  viz.,  the  thoracic  walls,  consisting  of 
intercostal  soft  parts  and  of  ribs  or  cartilages,  and  that,  there- 
fore, when  the  sounds  have  arrived  at  the  exterior  of  the 
chest  they  are  really  the  sounds  of  solid  bodies.    But,  in 
replv,  I  might  suggest,  that  these  solids  only  tend  to  destroy 
the  air  character  of  the  sounds,  and  do  not  absolutely  succeed. 
A  sound  originating  in  a  membrane  surrounded  by  air,  as  m 
the  case  of  the  drum,  is  better  communicated  to  air  than  a 
dense  medium,  such  as  solid  wood  or  the  solid  wooden  ste- 
thoscope.   The  ribs  and  soft  parts  may  be  regarded  as  a  thick 
membrane,  particularly  in  wasted  patients.    But  be  this  as  it 
may,  the  fact  remains  that  air-bubble  rupture  sounds,  of 
which  moist  crepitation  is  a  form,  are  better  heard  through 
hollow  tubes  than  solid  cylinders. 

Since  the  above  was  written  I  have  made  some  experiments 
upon  vesicles  of  air  and  water,  which  fully  prove  the  correct- 
ness of  the  views  herein  contained.    Having  blown  air,  by 
means  of  a  tube,  through  water  having  soap  in  solution,  and 
thus  formed  vesicles  or  bubbles,  I  have  listened  with  the 
flexible  and  differential  stethoscopes,  which  are  strictly  air 
instruments,  and  the  sound  of  crepitation  has  been  perceived 
far  more  distinctly  with  them  than  with  the  wooden  solid 
stethoscope.    With  the  latter  instrument  little  is  heard.  If 
a  mass  of  bursting  vesicles  be  placed  upon  the  caps  of  my 
differential  stethoscope,  loud  crackles  are  heard,  while  little 
or  nothing  is  heard  when  the  wooden  stethoscope  is  similarly 
dealt  with.    A  piece  of  india-rubber  tied  over  the  mouth  of 
the  flexible  stethoscope  does  not  impair  the  sound.    It  the 
bubbles  rupture  upon  it,  the  sound  is  rather  increased.    I  his 
membrane  is  analogous  to  the  ribs  and  intercostal  soft  parts, 
which,  as  before  remarked,  may  be  regarded  as  a  membrane, 
though  a  very  thick  one,  and  rather  unfavourable  to  the  pre- 
servation of  the  character  of  aw  sounds. 

Humid  crepitation,  when  dependent  upon  phthisis  tor  the 
most  part  commences  at  the  apex  of  the  lung.  Ihe  veiy 
first  part  in  which  it  more  commonly  makes  itself  known 
is  above  the  clavicle.  In  many  examples  of  phthisis,  at 
the  very  commencement  of  the  second  stage,  I  have  suc- 
ceeded in  hearing  moist  crepitation,  though  generally  to 


HUMID  CEEHTATION. 


129 


a  very  limited  extent  only,  above  the  clavicle  and  above 
the  spine  of  the  scapula,  when  moist  crepitation  has  not 
yet  become  audible  under  the  clavicle.      The   point  at 
which  moist  crepitation  next  shows  is  beneath  the  clavicle 
and  above  the  upper  edge  of  the  third  rib.     This  is  a 
region  in  which  the  sound  is  to  be  almost  always  heard 
when  the  patient  is  in  an  advanced  period  of  the  second 
stage  of  the  disease.    Soon  after  moist  crepitation  has  be- 
come established  above  the  clavicle,  it  is  almost  invariably 
heard  beneath  that  bone,  and  more  or  less  inferiorly :  it  is 
true  that  it  maybe  absent  or  greatly  reduced  for  a  very  short 
time.    The  scapular  region  is  generally  the  seat  of  moist 
crepitation  in  the  second  stage  of  phthisis ;  but  the  cracks 
are  here  less  easily  heard :  they  seem  more  distant,  and  are 
fewer  in  number  than  in  the  corresponding  part  of  the  front 
of  the  thorax.    The  axillary  region  is  a  very  common  seat 
of  moist  crepitation  in  the  second  stage  of  phthisis.    It  is 
generally  of  a  large  character,  and  soon  after  it  is  first  dis- 
covered it  attains  to  a  great  extent,  as  if  many  air  bubbles 
burst  at  the  same  instant,  and  during  the  whole  period  of 
inspiration  and  of  expiration.    Associated  with  the  extensive 
humid  crepitation  of  the  axillary  region,  there  is  generally 
heard  some  moist  crepitation  in  all  the  superior  regions ;  but 
as  the  process  of  softening  proceeds  above,  and  as  the  tu- 
bercles are  exspuated,  as  cavernules  become  caverns,  and  the 
third  stage  is  developed  in  those  upper  regions,  the  moist 
crepitation  often  declines,  and  even  altogether  disappears  or 
becomes  inaudible,  while  this  sign  remains  and  holds  in  force 
in  the  axillary  region.    The  tendency  of  the  moist  crepita- 
tion of  phthisis  is  to  spread  from  the  apex  to  the  base.  At 
the  apex  it  often  departs  or  becomes  inaudible;  but  this 
seldom  occurs  at  the  base,  where  it  usually  remains,  and 
increases  in  amount  in  a  remarkable  degree  in  all  examples  of 
phthisis  which  tend  to  a  fatal  termination.    The  mammary 
region  is  early  the  seat  of  moist  crepitation  ;  but  it  may  be 
slight,  though  the  sign  at  the  same  time  be  strongly  de- 
veloped under  the  clavicle  and  in  the  axillary  region. 

The  infra-mammary  region  is  comparatively'' seldom  the 
seat  of  much  moist  crepitation.  It  is  frequently  present 
however,  to  a  limited  extent,  after  this  sign  has  been  some 
time  established  above.  Moist  crepitation  obtains  to  a  great 
amount  in  many  cases  of  phthisis  in  the  second  stage  in  the 
inferior  lateral  and  inferior  dorsal  regions.  The  inspiration 
•sound  consists,  in  fact,  of  a  continued  series  of  sounds  pro- 
ceeding from  bursting  water,  or  mucous  bubbles  or  vesicles. 

K. 
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They  are  always  of  considerable  size,  and  often  obtain  to  a 
magnitude  that  entitles  them  to  be  called  petty  gurgling.  It 
is  very  rare  for  the  moist  crepitation  of  phthisis  in  the 
second  stage  in  these  regions,  to  disappear ;  and  when  the 
third  stao-e,  or  period  of  considerable-sized  cavities,  has  been 
attained,°this  sign  increases,  and  the  sounds  heard  are  those 
proper  to  larger  water  or  mucous  vesicles. 

The  moist  crepitation  of  the  second  stage  of  phthisis,  as  a 
rule,  commences  at  the  apex,  descends  gradually  to  the  base, 
showing  a  preference  for  the  lateral  and  posterior  regions. 
At  the  apex  the  sound  sometimes  disappears  ;  in  one  series  of 
instances  followed  by  tubular,  harsh,  deficient  respiration 
when  a  quasi-recovery  is  effected ;  and  in  another  series^  of 
instances  is  replaced  by  cavernous,  moist,  or  dryrespiration 
sounds,  and  cavernous  pectoriloquy  when  the  third  stage  is 
attained,  and  the  patient,  for  the  most  part,  is  doomed  to  an 
unfavourable  termination  of  his  disease. 

The  above  described  order  of  the  development  of  humid 
crepitation  is  generally  observed  in  the  second  stage  of 
phthisis,  but  it  is  occasionally  departed  from.    It  has  been 
already  stated  that  I  have  met  with  a  case  of  phthisis  marked 
with  the  signs  of  the  third  stage,  viz.,  cavernous  breathing 
and  cavernous  pectoriloquy  at  the  base,  in  which  signs  of  the 
first  stage  only  could  be  detected  at  the  apex.    In  this  case 
si°ns  of  the  second  stage,  including  humid  crackle,  must 
have  existed,  and  probably  without  the  presence  of  the  same 
sign  in  the  superior  parts  of  the  lung.    There  was  nothing  to 
denote  what  occasionally  takes  place,  viz.,  the  cessation  of 
this  sign,  for  the  percussion  and  vesicular  sounds  were  not 
far  from  healthy  at  the  apex,  which  could  scarcely  have  been 
the  case  had  humid  crepitation  once  been  developed.  Simi- 
lar cases,  doubtless,  do  occasionally  occur,  but  they  must  be 
rare,  for  the  examination  of  those  dead  of  phthisis  at  the  Con- 
sumptive Hospital  fails  to  give  many  instances  of  tubercular 
softening,  or  excavation   at  the  base,  without  the  usual 
appearances  of  softening  or  excavation  being  witnessed  at  the 
apex. 

In  a  few  examples  of  phthisis,  apparently  at  the  very 
commencement  of  softening  of  tubercle,  I  have  occasionally 
observed  that  the  humid  crepitation  has  been  first  heard  at 
the  scapular  region.  A  few  humid  crackles  under  the  spine 
of  the  scapula  have  been  heard,  but  they  have  been  lew ; 
some  three,  four,  five,  or  six  occurring  at  different  periods 
of  the  inspiratory  act,  that  is,  in  succession,  and  at  different 
parts  of  the  space  contained  within  the  boundaries  of  the 
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cup  or  the  circumference  of  the  stethoscope.  A  humid  crack 
has  been  heard  at  one  part  of  the  stethoscopic  region,  another 
half  an  inch  apart  has  succeeded,  and  others  have  followed 
here  and  there,  or  scattered  about. 

When  humid  crepitation   sets   in,  it   is  usually  to  a 
limited  extent  only :  some  half-dozen  crackles  may  occur 
under    the   stethoscope    during    inspiration.     This  lasts 
some  weeks,  or,  it  may  be,  months.    It  gradually  increases, 
and  after  a  few  months  it  terminates  in  petty  gurgling, 
or  large  cavernulous  gurgling.    In  some  examples,  after 
humid    crepitation    has    existed    some   weeks,    or  even 
months,  it    subsides,  and   terminates   in   simple  tubular 
respiration.    This  subsidence  I  have  noted  to  occur  more 
particularly  when  the  patient  has  been  kept   free  from 
excitement,  from  exposure  to  cold  air,  from  excessive  talk- 
ing ;  and  has  been,  moreover,  subjected  to  continuous  and 
systematic  counter-irritation.     It  has  subsided  not  unfre- 
quently  after  a  patient  has  been  admitted  into  our  warm 
hospital,  particularly  in  winter.    When  absent  some  time  it 
recurs,  in  some  cases,  for  a  day  or  two,  on  one  or  more  occa- 
sions on  exposure  to  cold  and  excitement  before  it  perma- 
nently leaves.    Even  in  examples  of  phthisis,  in  which  the 
disease  progresses  to  the  last  stage,  humid  crepitation  will 
disappear  for  a  day  or  two,  or  become  greatly  reduced  in 
loudness  and  regional  extent,  and  the  bursting  vesicles  will 
be  fewer  and  smaller. 

When  humid  crepitation  sets  in,  the  deficiency  of  vesicular 
respiration  in  the  affected  region  is  for  the  most  part  very 
marked,  and  is  greater  than  it  was  in  the  first  or  mere  crude 
tubercle  stage.    Until  the  moist  or  humid  crepitation  is  very 
considerable,  some  quasi-vesicular  sound  may  often  be  heard 
at  the  part,  but  it  is  coarse.    At  the  same  time  the  respira- 
tory sound,  both  inspiratory  and  expiratory,  is  chiefly  either  of 
fine  or  coarse  tubular  respiration  character.    The  vesicular 
respiration  of  adjoining  healthy  parts  is  full  or  even  fuller 
than  natural.    When  much  humid  crepitation  is  heard,  and 
when  it  is  very  large,  amounting  to  petty  gurgling,  no  tubular 
sound  is  heard,  and  the  only  sound  perceived  denoting  the 
act  of  respiration  is  a  continued  and  sustained  cracking 
during  the  whole  of  the  inspiration  and  expiration  periods' 
In  this  last  case  the  coarse  or  merely  deficient  vesicular  respi- 
ration sound,  and  the  tubular  sound  of  the  more  advanced 
period  of  the  first  stage  are  lost,  and  their  place  is  taken  bv 
the  humid  crackling  under  consideration.    The  deficiency  of 
vesicular  and  even  tubular  respiration  bruits,  in  cases  in  which 
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humid  crepitation  has  been  developed  to  some  extent,  is  made 
appreciable  to  the  mind  by  the  employment  of  any  kind  of 
stethoscope,  but  by  means  of  the  differential  instrument  the 
reduction  is  rendered  more  particularly  striking.    With  the 
wooden  stethoscope  we  discover  a  considerable  amount  of 
humid  crackling  on  the  diseased  side ;  on  moving  the  stetho- 
scope to  the  opposite  side,  if  healthy,  we  perceive  that  the 
amount  of  respiration  is  greater,  but  the  difference  in  the 
amount  is  much  less  satisfactorily  established  than  when  we 
employ  the  differential  instrument  upon  the  two  sides  simul- 
taneously.   When  the  sides  are  auscultated  in  the  latter 
manner,  the  mind  perceives  a  very  curious  series  of  pheno- 
mena.   On  the  diseased  side,  a  constant  succession  of  crackles 
is  made  out  during  inspiration  and  expiration.    The  crackling 
sound  also  intimates  that  the  air  in  motion  is  small  in  amount, 
and  that  the  sphere  of  its  motion  is  very  limited.    On  the 
healthy  side  full,  loud,  vesicular,  lung-expanding  sound  is 
heard.    The  amount  of  air  seems  to  be  large,  and  the  ex- 
tent of  its  motion  great,  while  its  course  is  free,  yet  mode- 
rately resisted  in  the  healthy  expanding  vesicles  of  the  lung. 
The  contrast  is  very  great,  and  to  the  mind  of  every  one  who 
has  realised  it,  has  been  acknowledged  to  be  very  striking, 
and  to  afford  a  ready  and  convincing  proof  of  the  great  extent 
of  the  disease,  and  of  the  great  anatomical  difference  of  the 
two  sides  of  the  chest,  such  as  is  not  to  be  obtained  by  any 
other  known  means.    The  two  sets  of  sounds  are  distinctly 
heard:   one  in  one  ear  and   one   in  the   other,  at  the 
same  moment,  one  set  by  no  means  interfering  with  the 
audition  of  the  other.    On  the  contrary,  they  materially 
aid,  as  it  were,  in  the  audition  of  each  other,  for  the 
contrast  occurring  at  the  very  instant  of  the  audition  of 
the  two  sets,  is  perceived  to  be  very  striking.  Though 
the    differential   instrument  is   thus  very  advantageously 
and  interestingly  employed  simultaneously  upon  the  two 
sides  of  the  chest,  or  upon  any  two  parts,  the  acoustic 
properties  of  these  may  be  very  conveniently  ascertained  by 
the  examination  of  one  part  after  another  by  means  of  this 
contrivance.    When  the  differential  instrument  is  employed 
simultaneously  on  two  sides  of  the  chest,  one  lung  being  in  a 
state  of  softening,  marked  with  humid  crepitation,  and  the 
other  long  being  healthy,  the  following  diagram  represents 
the  sounds  which  are  heard  through  the  cups  of  the  instrument 
respectively. 
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Healthy  lung.  Softened  lung. 


Full  vesicular  sounds, 
continuous,  and  filling 
the  ear. 


Humid  crackles  only, 
interrupted,  often  veiy 
deficient  to  the  ear. 


The  size  of  the  liquid  vesicles,  whose  rupture  gives  rise  to 
the  sounds  called  liquid  or  humid  crackling,  seems,  as  judged 
of  by  the  sensation  conveyed  through  the  ear,  to  be  somewhat 
various  in  different  cases  of  the  disease,  but  the  range  is  not 
great.    The  size  thus  judged  of  appears  to  be  generally  that 
of  a  swan  shot  or  of  a  coriander  seed.    Not  unfrequently  the 
size  of  the  vesicle  appears  to  be  that  of  a  garden  pea,  but  this 
is  generally  when  the  softening  is  far  advanced.    At  the  verv 
last  period  of  softening,  when  the  lung  is  breaking  up  into 
cavernules,  and  just  previous  to  the  formation  of  considerable- 
sized  cavities,  the  vesicles  appear  to  be  as  large  as  horse  beans. 
The  humid  crackling  then  takes  on  the  character  of  petty 
gurgling.    The  cavernules  referred  to  and  existing  when  this 
petty  gurgling  is  heard,  are  generally  the  size  of  horse  beans. 
Ihey  may  be  larger,  and  may  attain  the  dimensions  of  a  hazel 

rr  'r^ff  "  ^  *°  1086  itS  B0™^  Such  *» 

proceed  from  a  smaller  cavernule,  if  partially  filled,  as  often 
happens,  with  softened  tubercle  and  muco-pumleni  or  sero- 
muco-purulent  fluid.  As  the  second  stage  progresses  and 
reaches  to  the  third,  the  humid  crepitation  increases  in 
numerical  extent,  in  size,  and  in  loudness 

The  humid  crepitation  of  the  second  stage  of  phthisis 

h^AmZ  ,beC°rS  eT6din^  abunda^  £d  theP  sound 
heard  is  that  understood  best  by  the  term  "squashing."  The 

vesicles  are  numerous  and  large,  the  amount  of  liquid  is  o-reat 
?t?rrZ  preS6nt  ™der  such  a  Virion  o  sound 

disced  part  U?tamr\  t  inflam^ory  action  in  the 
diseased  part  I  have  heard  this  sound  most  frequently  in 
children  and  in  vonnr/  m-  ,,1+c,    t  u„„„  x.^...-,  ?j  i"euuiy  m 


children  and  in  young  adults.  I  l^^^S^ZZ 
*  debate  young  women  than  in  men.    It  is  a  concS 
t<  -t  o  the  presence  of  phthisis,  mostly  in  an  active  form  and 
almost  invariably  indicates  a  rapid  process  of  tl,I  r 
and  a  speedy  and  fatal  termination.  P  °  ^  dlS6aSe' 
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The  mechanism  of  humid  crepitation  or  crackling  admits 
of  ready  exposition,  and  indeed  suggests  itself  at  once  to  the 
mind  of  the  most  unpractised  auscultator.   The  sound  is  pro- 
duced by  the  rupture  of  a  membrane  of  liquid,  more  or  less 
thick,  consisting  either  of  mucus,  blood  and  mucus,  or  of  pus, 
serum  and  softened  tubercle.    The  membrane  or  film  may  be 
a  mere  partition,  occupying  a  terminal  tubule,  or  a  penulti- 
mate tubule,  or  it  may  be,  as  is  the  case  almost  invariably 
in  the  advanced  second  stage,  a  spherical  vesicle  occupying 
the  same  parts,  or  situated  in  a  cavernule,  the  late  seat  of  a 
tubercle,  or  two  or  three  tubercles.    The  mere  film  crackle  is 
heard  only  at  the  very  first  period  of  softening,  and  is  much 
more  like  the  dry  click  of  the  first  stage  of  the  disease  than 
the  crackle  or  crepitation  of  the  spherical  vesicle.    The  film 
crackle  is  heard  when  a  certain  amount  of  over  secretion  is 
present  in  the  ultimate  or  penultimate  tubule,  and  closes 
the  tube ;  the  air  inhaled  comes  in  contact  with  this  liquid, 
which,  with  the  advancing  air,  forms  a  fine  film.    This  at 
length  bursts,  a  little  explosion  takes  place,  the  air  passes  ou, 
ancf  the  liquid  is  dispersed  along  the  walls  of  the  tubule;  a 
single  crackle  thus  takes  place  in  the  tubule.    If  another 
tubule  be  so  situated,  a  second  crackle  is  heard,  and  tor 
each  tubule  so  placed  a  distinct  crackle  is  obtained.  During 
expiration  the  tubules  are  somewhat  compressed,  and  at  its 
termination  the  liquid  again  comes  in  contact  from  the 
different  parts  of  the  circumference  of  the  tube,  and  a  parti- 
tion of  liquid  is  again  formed.    This  during  the  act  of  inspi- 
ration is  again  ruptured,  and  again  we  have  the  crackle  and 
if  many  tubules  are  so  placed,  we  have  then  many  distinct 
crackles.    This  is  a  very  early  and  ill-formed  land  of  humid 
crepitation:  it  is  soon  converted  into  another  kmd,  if  the  pro- 
cess of  softening  be  not  arrested. 

The  amount  of  excited,  vascular,  or  inflammatory  action 
is  so  great  as  to  produce  secretions,  which  form  and  collect 
in  mass,  this  over-action  being  induced  by  the  presence^  ot 
tubercle,  and  sometimes  aided  by  the  accidental  operation 
of  other  causes,  such  as  exposure  to  cold.  A  single 
membrane,  or  liquid  partition,  is  not  now  formed,  but  we 
have  a  collection  of  liquid  consisting  of  pus,  mucus,  blood,  or 
serum,  or  of  some  or  all  combined ;  and  all  air  passing 
towards  the  lung  vesicles,  or  to  the  last  pervious  tubules  ot 
the  lungs,  must  pass  through  these  liquids.  Air  thus  pass- 
ing through  liquids  conveyed  by  small  tubes  almost  in  van- 
ably  forms  into  vesicles,  and  in  doing  so  produces  bubblm0 
sounds.    The  vesicles  are  proportioned  to  the  size  ot  tne 
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tube  by  which  it  reaches  the  liquid,  and  to  the  velocity  of  the 
motion  of  the  air,  and  to  the  tenacity  and  thickness  of  the 
liquid.    These  vesicles  burst  in  tubes,  pulmonary  cells,  or  ca- 
vernites filled  more  or  less  with  air;  a  sound  of  explosion  is 
produced.  These  sounds  constitute  humid  crepitation.  A  con- 
tinuous current  of  air  from  a  tube,  when  it  reaches  liquid,  and 
is  made  to  pass  through  it,  ceases  to  be  a  continuous  stream  : 
it  divides  into  numerous  parts,  which  assume  the  form  of 
spheres.    These  spheres  reach  the  surface  of  the  liquid,  and 
come  into  contact  with  air.    The  escaping  air  carries  with  it  a 
film  of  liquid,  which  immediately  bursts.    The  air  so  con- 
tained is  somewhat  compressed,  and  the  air  being  liberated  ex- 
pands suddenly,  comes  into  rather  active  collision  with  the 
edges  of  the  ruptured  vesicle  and  with  the  surrounding  air, 
and  the  sound  under  notice  is  created.    I  have  found  that  air 
blown  with  the  force  of  natural  expiration  through  a  tube 
the  one-thirtieth  of  an  inch  in  diameter,  and  made  to  pass 
into  water,  forms  into  a  series  of  spheres  or  vesicles  about  the 
size  of  a  coriander  seed.    Air  passed  through  a  tube  the  one- 
tenth  of  an  inch  in  diameter  gives  vesicles  the  size  of  peas 
and  beans.    When  the  motion  is  slow,  the  vesicles  are  small ; 
when  rapid,  the  vesicles  are  larger.    The  size  of  the  tubes 
now  referred  to,  are  nearly  the  size  of  the  ultimate  and  pen- 
ultimate tubules,  and  the  size  of  the  vesicles  described  is 
much  the  same  as  those  which  we  are  led  to  believe  pro- 
duce the  sounds  which  we  hear  at  the  different  periods  of 
the  second  stage  of  phthisis,  the  larger  vesicles  affecting  the 
latter  end  of  it.    The  size  of  the  tubes  and  cavernules  chiefly 
determines  the  size  of  the  vesicles ;  and  as  in  phthisis  the 
parts  essentially  affected  are  the  vesicles  and  terminal  and 
penultimate  tubules,  the   sounds   denote  small,  or  rather 
small,  vesicles,  such  as  have  been  described.    But  as  bron- 
chitis is  often  associated  with  this  disease,  we  frequently  have 
larger  crepitation  in  the  course  of  the  larger  tubes  of  the 
primary  bronchi,  heard  over  their  seat,  but  less  commonlv  in 
the  second  than  the  third  stage.    If  cavernules  are  tolerably 
large,  and  contain  air,  the  vesicles  which  form  may  be  the 
size  of  peas  or  beans;  but  much  will  depend  upon  the 
tenacity  of  the  secretion  which  the  entering  air  meets. 

It  is  of  importance  to  mention,  that  very  fine  tubules 
such  as  the  terminal  bronchi,  are  rather  unfavourable  for 
the  formation  of  air  vesicles  that  shall  rupture  within  them 
and  that  the  liquid  which  they  contain,  unless  it  is  tenacious 
and  thick,  and  adhering  strongly  to  the  walls  of  the  tubules 
it  is  very  apt  to  be  itself  carried  in  mass  in  front  of  the  air 
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which  enters.    Therefore,  unless  the  respiratory  movements 
are  quick,  the  air  may  pass  to  and  fro  with  the  little  column 
of  liquid  'in  front  of,  or  behind  it,  without  the  liquid  being 
penetrated,  and,   therefore,  without  bubbling   or  rupture 
sound.    To  be  satisfied  of  this,  pass  water  into  a  glass  ca- 
pillary tube  of  the  one-hundredth  part  of  an  inch  in  diameter, 
then  ^ently  blow  a  little  air  into  it.    It  will  be  observed  that 
no  biibbling  or  rupture  takes  place  in  the  tube,  and  that  this 
occurs  only° at  the  open  end  of  the  glass.    The  water  passes 
along  in  front  of  the  ah,  and  it  is  only  when  it  reaches  the 
extremity  that  the  water,  refusing  to  leave  the  glass  altoge- 
ther, is  forced  out  into  a  fine  membrane,  and  that  it  is  now 
ruptured  by  the  advancing  air.    If,  however,  the  liquid  be 
tenacious,  like  honey  or  thick  mucus,  a  rupture  will  take 
place  in  the  tube  itself ;  for  the  advancing  air  is  unable  to 
carry  the  whole  of  the  liquid  with  it  on  account  of  its  tena- 
city, which  causes  it  to  attach  itself  to  the  walls  of  the  tube. 
The  liquid  is  borne  forward,  but  gradually  becoming  smaller 
in  quantity,  so  that  at  last  only  a  thin  membrane  is  left, 
which  is  easily  ruptured  in  the  tube,  and  a  crackle,  loud, 
grave  and  coarse,  is  now  heard.   If  the  amount  of  liquid,  how- 
ever thin,  contained  in  a  capillary  tube,  be  small  m  amount, 
the  air  coming  in  contact  with  it  may  succeed  in  passing 
throuoh  it,  for  some  of  the  liquid  is  always  left  in  contact 
with  the  walls  of  the  tube :  it  may  be  thus  expended,  and 
at  last  only  sufficient  may  be  left  in  front  of  the  moving  au- 
to form  a  membrane,  which  shall  now  be  soon  ruptured  with 
the  result  of  a  cracking  sound  proportioned  to  the  size  and 
thickness  of  the  membrane  which  has  been  rent  asunder. 
These  sounds  may  be  imitated  advantageously  by  blowing 
air  through  honey,  water,  and  other  liquids. 

The  sound  of  crackling  is  much  modified  by  the  thickness 
of  the  liquid  which  takes  part  in  its  formation.  If  thin  and 
watery,  the  sound  is  quickly  obtained :  it  is  clear,  and  ot 
short  duration.  If,  on  the  other  hand,  it  is  thick  and  tena- 
cious like  honey,  it  is  slow  of  production ;  it  is  of  long  dura- 
tion, and  the  note  is  comparatively  grave.  The  latter  is  the 
condition  which  we  have  in  the  latter  end  of  the  first  stage 
and  at  the  commencement  of  the  second  stage  of  phthisis. 
When  a  cavernule  has  formed,  and  the  liquid  or  secretion  is 
tenacious,  we  have  then  a  grave,  slow  explosion,  as  it  were  ot 
some  size,  something  like  the  sound  of  a  slow  puff  made  into  a 
small  air  chamber  with  thick  walls.  When  the  secretion  is  very 
thick,  and  is  contained  in  tubes  of  no  great  size,  it  may  succeed 
in  obstructing  all  respiration  through  the  part;  sometimes  it 
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only  partially  obstructs  the  passage  of  air :  the  secretion  is 
partially  broken  through,  perhaps  by  a  very  small  orifice, 
either  round  or  mere  slit-like,  the  air  that  passes  is  thrown 
into  strong  vibrations,  and,  at  the  same  time,  the  walls  are 
likewise  made  to  vibrate,  and  we  have  a  sound  of  sibilus  or 
cooing,  or  snoring,  or  hissing,  according  to  the  circumstances 
of  the  case.  All  these  observations  are  founded  upon  actual 
experiments.  To  produce  these  latter  sounds,  the  tubes 
must  possess  more  firmness  and  resistance  than  the  terminal 
tubules. 

"When  in  the  second  stage  of  phthisis,  we  have  much 
watery  secretion,  as  well  as  a  good  deal  of  air,  in  rapid  mo- 
tion, much  thin  liquid,  sharp  and  large  crepitation,  is  heard. 
The  heart's  movements  will  frequently  succeed  in  mixing  up 
intimately  the  air  and  water  contained  in  cavernules,  and 
give  rise  to  much  of  this  sign.  An  augmentation  of  the  cre- 
pitation is  thus  found  to  be  synchronous  with  the  heart's 
movements. 

The  diagnosis  of  the  humid  crepitation  of  phthisis  in  the 
second  stage,  from  similar  crepitation  of  other  diseases,  will 
be  much  aided  by  the  consideration  of  the  history  of  it  just 
given.  The  mucous  rale,  or  the  crepitation  of  bronchitis, 
with  copious  secretion,  is  usually  associated  with  healthy  per- 
cussion and  with  full  inspiration  and  expiration,  while  in 
phthisis  the  humid  crepitation  is  associated  with  dullness  on 
percussion,  and  extremely  defective  respiration,  made  very  ob- 
vious by  means  of  the  differential  stethoscope  employed  simul- 
taneously on  the  two  sides  of  the  chest,  or  upon  a  healthy  and 
an  unhealthy  part.  In  phthisis  the  humid  crepitation  sounds 
are  nearer  the  surface  than  in  bronchitis.  In  bronchitis  the 
crepitation  is  very  frequently  heard  on  both  sides,  and  to  a 
nearly  equal  extent,  while  in  phthisis,  for  the  most  part,  it  is 
confined  to  one  side,  or  is  very  greatly  more  developed  on  one 
side  than  on  the  other.  The  decline  of  the  health,  the  gra- 
dual wasting,  and  the  hectic  symptoms  proclaim  phthisis. 

The  voice,  also,  is  a  valuable  test,  for  it  is  very  generally 
augmented  in  the  softening  stage  of  phthisis.  It  is,  however, 
to  be  borne  in  mind,  that  the  voice  is  sometimes  weaker  on 
the  diseased  side  than  on  the  healthy;  this  arising  from  two 
causes  one  being  real  deficiency,  from  impervious  tubes:  the 
other  being  increased  voice  on  the  healthy  side,  from  increased 
respiratory  activity. 

It  is  scarcely  necessary  to  say  that  the  fine  crepitation  of 
pneumonia  is  easily  distinguished  from  the  larger  humid 
crackle  of  the  second  stage  of  phthisis.    Pneumonia  crepita- 
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tion  is  very  fine,  and  when  very  small,  as  it  usually  is,  has  a 
dry  character,  like  the  sound  produced  by  rubbing  a  lock  of 
hair  between  the  fingers,  as  has  been  well  described  by  Dr. 
Williams.  What  has  been  called  sub-crepitant  rhonchus  is 
more  liable  to  be  confounded  with  the  humid  crepitation  of 
phthisis,  for  it  is  a  moist  sound,  it  seems  to  proceed  from 
the  rupture  of  air  vesicles  of  some  size,  such  as  that  of  small 
shot,  but  greatly  less  than  the  size  of  the  ordinary  humid 
crepitation  of  phthisis.  This  sub-crepitant  rhonchus,  as  it  is 
called,  or  as  it  might  perhaps  be  more  advantageously 
designated,  fine  liquid  crepitation  of  bronchitis  and  declining 
pneumonia,  though  different  from  the  ordinary  humid  crepi- 
tation of  phthisis,  physically  differs  only  in  size.  Though 
different,  it  frequently  attends  the  phthisical  sign,  as  when 
inflammation  attacks  the  vicinity  of  tubercle. 

The  humid  crepitation  of  phthisis  in  the  second  stage  is 
heard  at  first  chiefly  during  inspiration,  when  it  more  espe- 
cially consists  of  distinct  crackles;  but  when  it  is  abundant 
and  continued  during  inspiration,  it  is  nearly  equally  strong, 
extensive,  and  continued,  during  expiration.  During  the 
period  of  respiratory  rest,  the  humid  crepitation  generally 
ceases:  if  heard,  it  is  in  single  small  explosions,  occurring 
separately  and  in  succession. 

The  crepitation  of  the  second  stage  of  phthisis  is  occa- 
sionally heard  to  be  augmented  at  the  period  of  the  heart's 
systole.  Additional  crackles,  generally  of  a  large  size,  are 
heard  at  the  moment  of  the  heart's  contraction,  but  this  cardiac 
increase  is  almost  exclusively  noted  in  the  second  stage,  when 
the  humid  crepitation  has  reached  to  the  degree  I  have 
ventured  to  call  petty  gurgling,  and  when  the  lung  is  laden 
and  saturated  with  liquid  in  cavernules. 

In  the  second  stage  of  phthisis,  humid  crepitation  is  the 
only  entirely  new  physical  sign  superadded  to  those  which 
are  found  in  the  first  stage.  While  we  have  this  new  sign 
in  the  second  stage,  some  signs  which  were  observed  in  the 
first,  are  greatly  reduced,  or  are  totally  lost.  The  tubular 
and  the  harsh  respiration,  the  simple  prolonged  expiration 
may  be  found,  while  the  moist  crepitation  is  not  very  con- 
siderable, and  is  still  insufficient  to  mask  these  signs,  which 
is  generally  the  case  for  a  considerable  time,— some  weeks,  or 
even  months,  in  chronic  phthisis,  and  a  shorter  time  in  acute 
phthisis.  At  the  end  of  the  second  stage  these  first  stage 
signs  are  not  usually  to  be  recognised,  i.  e.  at  the  seat  of  the 
softening,  the  humid  crepitation  sufficing  to  obscure  and 
sensorially  silence  all  other  respiratory  sounds. 
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If  the  acknowledged  and  coarser  auscultatory  signs  of  the 
first  stage  of  phthisis  are  successfully  masked  or  silenced  by 
the  loudness  and  the  heterogenousness  of  humid  crepitation, 
the  reader  will  be  prepared  to  hear  that  the  finer  signs  which 
occasionally  precede  them,  and  also  accompany  them,  to  which 
reference  has  been  already  made,  are  also  sensorially  silenced. 
If  they  are  heard  it  is  in  another  spot,  either  on  the  opposite 
side  or  at  the  base  of  the  affected  side,  and  not  in  the  origi- 
nally diseased  part.  The  fine  sounds  to  which  we  allude  are 
those  described  when  we  were  treating  of  the  first  stage, 
under  the  titles  of  buzzing,  humming,  arrow-root,  yarn-tearing, 
fine  rolling,  and  shell  bruits. 

While  the  coarse,  the  feeble,  and  the  defective  respiration 
of  the  first  stage  are  lost  to  the  ear  in  the  parts  now  in 
a  state  of  softening,  these  signs  very  frequently  invade  other 
parts.  As  soon  as  material  softening  with  humid  crepita- 
tion is  established  at  one  apex,  the  respiration  on  the  opposite 
apex  becomes  coarse,  rather  full  from  a  compensatory  action, 
and  the  expiration  is  prolonged.  This  arises  partly  from  the 
deposit  of  tubercle,  and  partly  from  a  scarcely  morbid  hyper- 
trophy of  the  pulmonary  cells.  The  thoracic  voice  also  I  have 
remarked  to  become  stronger.  But  it  is  at  the  middle  and 
the  base  of  the  lung  primarily  diseased  that  the  signs  of  the 
first  stage  show  themselves,  and  they  very  generally  do  this. 
The  respiration  becomes  harsh,  deficient  in  fulness,  and 
mixed  with  a  little  sibilus  or  arrow-root,  or  fine  rolling  bruits, 
and  the  expiration  is  greatly  lengthened,  and  rendered  more 
noisy.  The  chief  auscultatory  sign  noticed  at  the  base  is 
the  great  and  marked  deficiency  which  we  detect  almost 
uniformly  with  the  differential  stethoscope.  I  have  seldom 
placed  the  cups  of  this  instrument  upon  the  two  bases  in 
cases  of  softening  at  one  apex  without  being  made  fully,  and 
almost  strangely,  aware  of  a  great  deficiency  at  the  base  of 
the  softened  lung.  The  difference  is  so  great  that  the  base 
of  the  softened  side  is  sensorially  silent,  while  the  other  is 
sensorially  loud,  with  full  vesicular  respiration.  The  dia- 
gram subjoined  illustrates  these  facts.  The  black  figure 
represents  sound,  the  dotted  figure  represents  sensorial 
silence. 


Healthy  base.  Unhealthy  base. 
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Since  the  above  account  of  the  history  of  humid  crepitation 
was  written,  I  have  met  with  an  interesting  specimen  of  this 
sign,  which  is  very  instructive,  and  which,  on  account  of  the 
importance  of  the  questions  to  which  it  relates,  is  well  worthy  of 
special  notice  here.  It  would  seem  to  imply  that  humid  crepi- 
tation of  the  second  stage  of  phthisis  may  more  frequently 
begin  at  the  base  than  the  previous  observations  in  this  work 

would  suggest.   ,  male,  aged  about  thirty,  came  into  the 

Paget  ward  of  the  Hospital  for  Consumption  some  ten  weeks 
ago  (May  1860).  At  that  time  he  was  pallid,  weak,  short  of 
breath,  thin,  but  not  rapidly  wasting.  He  had  slight  albumi- 
nuria. Percussion  of  the  chest  was  medium ;  very  consider- 
able moist  crepitation  existed  at  the  right  base,  and  there  only. 
It  was  concluded  that  the  case  was  one  of  humid  bronchitis, 
in  a  great  measure  dependent  upon,  or  connected  with,  dis- 
ease of  the  kidney.  He  was  examined  again  some  weeks 
after,  when  the  same  signs  were  once  more  made  out.  This 
patient  was  again  examined  very  lately,  and  it  was  found 
that  the  moist  crepitation  now  existed  to  a  very  considerable 
extent  at  the  right  apex  ;  that  the  right  shoulder  had  very 
materially  fallen;  and  that  there  were  present  both  defi- 
ciency of  respiration  and  dullness  on  percussion  over  this 
part.  The  respiration  was  also  deficient  at  the  base,  as  indi- 
cated by  the  differential  stethoscope. 

This  case  is  certainly  one  of  phthisis,  and  it  serves  to  argue 
that  the  process  of  softening  may  commence  at  the  base  and 
proceed  upwards.  The  general  lesson  may  be  also  derived 
from  this  case,  that  it  is  desirable  to  examine  our  patients 
from  time  to  time,  for  to  old  signs  new  ones  may  be  super- 
added, or  the  old  may  have  new  sites,  as  in  this  case, 
and,  in  consequence,  our  views  of  the  disease  may  be  much 
qualified.  The  prognosis,  as  well  as  the  diagnosis,  may  much 
depend  upon  this  additional  evidence.  The  treatment,  con- 
sidered in  a  wide  sense,  may  likewise  be  immensely  modified 
by  this  addition  to  our  knowledge. 
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second  stage — continued. 


Thoracic  Voice  increased.— Locale—  Keduced  thoracic  Voice  :  due  to  Occlusion 
of  Tubes.— Stronger  Voice  on  healthy  Side.— Value  of  differential  Stetho- 
scope. 

The  thoracic  voice  is  affected  abnormally  in  a  larger  propor- 
tion of  cases  of  phthisis  in  the  second  stage  than  in  the  first, 
and  the  abnormal  alteration  is  increased  in  the  second  stage  in 
a  large  number  of  those  cases  in  which  it  had  been  ascertained 
in  the  first. 

A  small  proportion  only  of  examples  of  humid  crepitation, 
occurring  in  the  second  stage  of  phthisis,  are  met  with  in 
which  the  voice  is  not  more  or  less  intensified,  and  partakes 
of  the  large  tube  character  designated  bronchophony,  and 
which,  besides  seeming  to  originate  in  a  tube,  and  to  preserve 
its  original  character,  has  a  quality  which  denotes  that  it  pro- 
ceeds through  a  solid  body  of  the  density  of  a  full  half  inch,  in 
more  or  less  vibration,  before  reaching  the  walls  of  the  chest. 

In  some  examples  of  phthisis,  the  increased  distinctness 
of  the  thoracic  voice,  the  force,  the  vibration,  and  the  tubular 
character,  are  not  distinctly  perceived  until  the  disease  has 
reached  the  second  stage,  or  that  of  softening  denoted  by 
humid  crepitation. 

The  locality  of  the  increased  intensity  of  thoracic  vocal 
resonance  is  generally  co-extensive  with  the  softening. 

The  locale  is  usually  more  extensive  in  the  second  than  in 
the  first  stage,  for  while  the  softening  of  the  original  disease 
is  taking  place,  fresh  deposition  is  rapidly  progressing  in 
hitherto  healthy  parts,  now  becoming  the  seat  of  increased 
vocal  resonance.  The  intensified,  as  well  as  the  peculiar 
thoracic  voice,  is  heard  in  the  supra-clavicular,  the  clavicular 
and  mfra-clavicular  regions.  It  is  also  heard  above  and  over 
the  scapula,  and  when  the  stage  of  softening  is  advanced,  and 
when  deposition  of  tubercle  is  taking  place  at  the  base, 
laterally  or  posteriorly,  this  sign  is  likewise  found  in  these 
regions. 

But  while  increased  vocal  resonance  is  generally  present  in 
plrthisw  in  the  second  stage,  and  proves  to  be  a  confirmatory 
Sign  of  some  value,  it  is  very  proper  to  mention  that  it  is  not 
by  any  means  invariably  an  associate  of  this  condition  This 
sign  was  present  at  the  apex,  in  perhaps  80  per  cent. 'of  the 
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cases  I  have  examined.    I  have  detected  it  in  three  examples, 
the  only  ones  I  have  examined,  to-day  (June).    But  within  the 
last  few  days  I  have  seen  some  examples  of  humid  crepitation 
in  phthisis,  in  which  the  thoracic  voice  was  stronger  on  the 
healthy  than  on  the  unhealthy  side.    The  greater  intensity 
has  not  been  confined  to  the  right  side.    In  these  examples 
of  stronger  voice  on  the  healthy  side,  I  incline  to  believe 
that  this  preponderance  has  been  of  only  recent  duration,  and 
that  it  was  preceded  by  the  same  sign  on  the  unhealthy  side  of 
the  chest.     It  is  only  in  old-standing  examples  of  humid 
crepitation,  or  in  recent  examples,  marked  by  rapid  de- 
struction of  the  tissues,  and  infiltration  of  liquid  into  the 
bronchial  tubes,  that  the  thoracic  voice  preponderates  in 
loudness  and  force  on  the  healthy  side.    In  such  examples,  I 
believe  that  the  bronchial  tubes,  communicating  with  the  dis- 
eased and  softened  parts,  are  obstructed,  either  by  liquids,  or 
by  thickened  mucous  membrane,  or  by  fibrous  exudation,  or 
by  pressure  from  the  hardened  pleura,  or  even  from  the 
thoracic  walls,  or  that  they  are  becoming  closed  from  the 
paucity  of  air  the  lung  can  accommodate,  and  that  the 
volume  of  air  bearing  the  voice,  reaching  to  the  diseased 
parts,    is  insufficient   in   amount  to  communicate  sono- 
rous vibrations  to  the  lung  and  to  the  thoracic  walls  in 
abnormal  force.     And  it  is  to  be  observed  that  while  this 
process  of  occlusion  of  the  sound-conveying  tubes  is  pro- 
gressing, a  contrary  or  opposite  operation  is  going  forward  in 
the  opposite  lung,  where  puerile  or  compensatory  respiration 
is  being  established,  and  the  bronchial  tubes  are  being  more 
than  usually  filled  with  air  ready  to  receive  from  the  larynx 
the  vocal  sounds,  and  to  convey  them  to  the  lung,  and  thence 
to  the  thoracic  walls.    I  incline  much  to  the  belief  that  when 
the  voice  is  stronger  on  the  healthy  side  than  on  the  unhealthy, 
humid  crepitation  of  the  second  stage  being  present  at  the 
spot,  the  conditions  above  named  are  present.    But  I  have 
no  doubt  whatever  that  when  the  increased  vocal  resonance  is 
present  on  the  healthy  or  resonant  and  full  breathing  side, 
humid  crepitation  being  heard  on  the  opposite  side,  it  will 
be  found  in  many  cases  that  the  disease  has  really  reached 
the  third  stage,  masked  for  the  time,  and  is  no  longer  in  the 
second.    The  humid  crepitation  exists  now  in  bronchial  tubes 
only,  and  nearly  all  voice-conveying  communication  is  abolished 
between  the  trachea  and  the  cavity  in  the  lung,  or  the  cavity 
and  the  bronchial  tubes  belonging  to  it  are  nearly  or  com- 
pletely obliterated. 

In  such  examples  of  preponderance  of  the  voice  on  the 
healthy  side,  I  have  generally  found  marked  depression  and 
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contraction  of  the  thoracic  walls,  great  deficiency  of  respiratory 
sounds,  and  defective  expansion  on  the  reduced  voice  and 
humid  crepitation  side,  while  the  opposite,  or  intensified 
voice  side,  has  been  remarkable  for  full  motion,  elevation,  re- 
sonance and  full  noisy  vesicular  sound,  indeed,  for  puerile 
respiration,  beautifully  indicated  by  the  differential  stethoscope. 

But  for  one  example  of  deficient  voice  on  the  diseased  side 
at  the  apex,  I  have  found  at  least  two  in  which  this  deficiency 
existed  at  the  base.  I  have  now  under  my  observation  some 
examples  of  marked  deficiency  of  voice  at  the  diseased  base, 
in  the  second  stage  of  phthisis.    The  tubes  there  are  smaller. 

The  fact  that  the  voice  is  occasionally  heard  stronger  on 
the  healthy  side  than  on  the  other,  under  these  circumstances, 
is  calculated  to  lead  to  errors  in  diagnosis.  I  have  known 
the  healthy  lung  to  be  taken  for  the  seat  of  the  greater  disease 
thau  the  lung  in  which  moderate  humid  crackling  has  been 
present,  because  it  was  the  seat  of  an  intensified  voice.  It  is 
therefore  well  not  to  regard  a  strong  voice  as  always  the  sign 
of  disease,  and  a  weaker  voice  as  the  index  of  health  ;  for  under 
the  circumstances  mentioned  these  signs  indicate  the  reverse. 

The  preponderance  of  the  voice  on  one  side  in  the  second 
stage  of  phthisis,  is  admirably  exhibited,  as  it  were,  to  the 
mind,  by  means  of  the  differential  stethoscope,  employed  bi- 
laterally at  the  same  moment.  The  following  diagram  repre- 
sents the  voice  as  it  is  usually  found  in  the  humid  crepitation 
stage  of  phthisis. 

Humid  crepitation  side.  Healthy  side. 


The  subjoined  diagram  represents  the  voice  distribution  in 
those  cases  in  which  the  voice  is  heard  on  the  healthy  side 
only.  J 

TT,._1f.  „      .  ,         .,  Humid  crepitation  side,  with  great 

Healthy  s^e  tmaUy  with  puenle  deficiency,  and  generally^ 

respiration,  &c.  depression. 
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It  is  to  be  observed  in  estimating  the  value  of  the  dis- 
tribution of  the  thoracic  voice,  that  the  natural  voice  is 
almost  invariably  stronger  on  the  right  side  than  on  the  left. 
When,  therefore,  the  greater  intensity  is  found  on  the  left 
side,  it  is  more  especially  a  sign  of  disease  being  present. 

The  voice  intensification  at  the  thorax,  in  the  second  stage 
of  phthisis,  where  softening  is  progressing,  depends  upon 
this: — the  sonorous  undulations  are,  as  in  the  first  stage, 
retained  more  than  usual  in  the  bronchial  tubes,  and  are  pre- 
vented becoming  diffused  and  broken  up  and  dispersed 
through  the  normal  subdivisions  of  the  bronchi  and  through 
the  pulmonary  vesicles.  They  are  retained,  and  have  such 
force  that  they  throw  the  walls  which  enclose  them  into 
unwonted  vibrations,  and  these  vibrations  are  communicated 
to  the  walls  of  the  thorax.  The  cavernules  too,  which  form  at 
this  stage  of  the  disease,  though  only  of  the  size,  it  may  be, 
of  peas,  or  beans,  when  seated  near  the  surface  of  the  chest, 
serve  to  conduct  the  voice  to  the  ear. 


CHAP.  XXI. 

second  stage — continued. 

Auscultatory  Signs  of  intercurrent  Diseases.— Pneumonic  Crepitation. — Sub- 
crepitant  Rhonchus  of  Bronchitis,  &c. — Questionable  Title.  — Proposed  Classi- 
fication of  moist  Crepitations. — Puffing  Sound  of  bronchial  Congestion. — 
Pleural  Sounds. — Arterial  thoracic  Sounds. — Pericarditis  Sounds. — Endo- 
cardiac  Murmurs,  &c. 

As  phthisis  progresses,  various  diseases  become  superadded, 
and  add  to  the  auscultatory  signs  which  had  previously  been 
discovered.  The  pleurisy  and  the  pneumonia,  which  were 
noticed  as  occurring  occasionally  in  the  first  stage  of  the  dis- 
ease, are  much  more  frequently  superadded  in  the  second. 
These  secondary  or  engrafted  diseases  bring  with  them  certain 
auscultatory  signs  which  it  is  desirable  to  notice,  and  this  is 
the  most  suitable  place  for  the  purpose. 

To  the  proper  auscultatory  signs  of  phthisis  in  its  second 
stage,  of  which  we  have  been  treating,  we  have  to  add  the 
frequent  occurrence  of  fine  vesicular  crepitation  of  pneu- 
monia, the  fine  vesicular  liquid  crepitation  of  declining  pneu- 
monia, the  larger  yet  fine  liquid  crepitation  of  capillary 
bronchitis,  the  friction  signs  of  pleurisy,  and  the  ordinary  "  to 
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and  fro  "  churning  sound  of  the  exudation  and  secretion  of 
common  pericarditis,  &c.  All  these  signs  occur  occasionally 
m  the  second  stage  of  the  disease,  but  they  show  themselves, 
as  we  shall  presently  see,  much  more  frequently  in  the  third. 

the  fine  vesicular  crepitation  of  pneumonia  is  the  frequent 
adjunct  of  the  signs  proper  of  phthisis  in  its  second  stage. 
1  erhaps  it  may  be  called  a  sign  proper  in  itself,  for  the  occur- 
rence of  pneumonia  in  the  course  of  this  stage  of  the  disease 
is  almost  unavoidable.  Intercurrent  pneumonia,  as  it  is  called, 
occurring  in  the  course  of  pneumonia,  after  the  completion  of 
the  first  stage,  may  be  almost  always  discovered  if  attention 
be  paid  to  its  signs.    The  breaking  down  of  crude  tubercle 
mto  the  softened  material,  and  the  destruction  of  the  neighbour- 
ing vesicular  tissue,  almost  includes  this  disease;  and  if  its 
signs  are  not  marked  at  all  times,  this  depends  much  upon 
the  act,  that  the  signs,  fine  as  they  are,  are  masked  by  the 

TwTe  n01SyRbTtS  °f lai'Se  li(luid  citation  of  the 
parent  disease.    But  m  addition  to  this  accession  of  pneu- 
monia m  the  immediate  vicinity  of  tubercle  that  is  softening 
this  acute  disease  very  generally  breaks  out  in  the  middle 
and  at  the  base  of  the  affected  lung.    As  evidence  of  Sns,  t 
may  be  mentioned  that,  m  very  few  of  the  bodies  examined 
at  the  Hospital  for  Consumption,  have  I  found  a  luno-  free 
from  pneumonic  consolidation,  in  which  softening  of  the°luno- 
had  occurred,  even  though  confined  to  the  uppeS?  lobe.  g 
The  lung  is  generally  firm,  reduced  in  its  proper  cremtati™ 
reddened  unduly  with  blood,  and  its  venuliZ"  Slf  Te 
for  the  most  part,  distended  with  sanguinolent  serum  exceed' 

S^r%  ^  ^  ^  ^  PPeSSed  ^ 

The  physical  sign  of  pneumonia  in  this  complication  as 
v  eil  as  in  pneumonia  occurring  primarily,  is  the  fine  creSta 
tion  of  authors.    It  has  been  likened  by  Dr  WilW?t?5£ 
-md  produced  by  rubbing  a  lock  of  hai^  h  i^TCztl^ 

-arly  allied  %  its  o^J^^^^^ 
hair  sound,  viz.,  to  the  sound  produced  hv  ^7.tl0n  tJ^an  the 
a  au,a,,er of  capillar  ghs8  JEft t%»SES£EZ& 
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will  simply  admit  a  hair,  wetted  with  water  at  the  further 
extremity,  i.e.  the  extremity  held  in  the  air.  When  tubes  are 
so  treated,  bubbles  of  air  and  water,  about  the  size  of  millet 
seeds,  will  form  ;  they  then  explode  and  crack.  A  succession 
of  these  cracks  is  precisely  the  sound  of  the  fine  crepitation  of 
many  cases  of  pneumonia  occurring  in  the  second  stage  of 
phthisis.  The  liquid  in  the  lung,  which  is  thickish  serum,  is 
evidently  drawn  to  the  cell  extremity  of  the  bronchial  tubule ; 
the  cell  is  expanded  in  the  act  of  inspiration ;  the  liquid,  partly 
retained  in  the  tubule  and  partly  carried  to  the  mouth  of  the 
expanded  cell,  now  forms  a  minute  vesicle  or  membrane,  which 
is  ruptured  by  the  advancing  air.  The  serum,  after  the  passage 
of  the  air  into  the  cell,  again  closes  the  tubule,  immediately 
another  vesicle  or  membrane  bursts,  and  with  the  same  noise. 
Complete  bubbles,  unburst,  are  besides  carried  backward  and 
forward,  and  are  prevented  bursting  for  a  time  by  the  tenacity 
of  the  liquid  which  films  them. 

The  usual  seat  of  pneumonic  crepitation  in  phthisis,  as 
when  pneumonia  occurs  primarily,  is  at  the  middle  and  base 
of  the  lung,  and  at  its  posterior  and  lateral  aspect.  When 
pneumonia  occurs  in  the  second  stage  of  phthisis,  it  is  al- 
most always  in  the  same  lung ;  but  occasionally  it  occurs  in 
the  opposite  or  healthy  lung  also.  When  it  occurs  in  the 
opposite  or  non-tuberculated  lung,  the  general  distress  is  great, 
aud  the  dyspnoea  is  excessive  and  greatly  endangers  life.  In 
almost  all  cases  of  phthisis  in  which  death  takes  place  in  the 
second  stage,  some  degree  of  pneumonia,  there  is  reason  to 
believe,  has  existed. 

An  access  of  pneumonia  in  the  middle  and  base  of  the  lung 
occurs  from  time  to  time  in  many  examples  of  the  second 
stage  of  the  disease.  The  acute  condition,  marked  by  con- 
siderable fine  crepitation,  lasts  for  nearly  a  week.  The  same 
thing  may  occur  again  in  a  week  or  two,  but  as  the  cells  and 
tubules  become  obliterated  by  hepatisation,  the  same  amount 
of  frothing  crepitation  is  not  found,  and  the  crackling  assumes 
the  size  of  what  has  been  called  sub-crepitant  rhonchus,  which 
is  a  bubbling  sound,  proceeding  from  air  vesicles  rupturing  as 
in  the  other  instance,  but  of  a  larger  size,  and  often  found  in, 
and  generally  held  to  be  a  sign  of,  bronchitis,  called  capillary. 

It  may  be  stated  that,  in  nearly  all  examples  of  advanced 
softening  in  the  second  stage  of  phthisis,  pneumonic  crepitation 
exists  for  a  time,  or  may  occur  from  time  to  time,  at  the  base 
of  the  softened  lung. 

The  same  sign  has  been  heard  by  me  in  the  opposite 
lung  in  about  one  case  out  of  ten. 
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The  sign  generally  designated  snb-crepitant  rhonchus  is  an 
almost  constant  attendant  npon  phthisis  in  the  second  or 
softening  stage.    It  is  found  not  only  in  all  cases,  but  for  the 
most  part  at  all  periods  of  this  stage,  from  the  commencement 
to  the  conclusion.    This  sound  is  the  product  or  result  of  the 
rupture  of  air  and  liquid  vesicles,  and  differs  from  the  fine 
crepitation  of  pneumonia  in  this,  that  it  is  much  larger  ;  and, 
from  the  humid  crepitation  of  phthisis  in  this,  that  it  is 
smaller.    The  sub-crepitant  rhonchus  holds,  in  respect  of  the 
size  of  the  vesicles  from  whose  rupture  it  proceeds,  a  middle 
position  between  pneumonic  and  pure  phthisical  crepitation. 
It  differs,  too,  from  pneumonic  crepitation  in  this,  that  it  is  a 
more  liquid  and  more  clearly  bubbling  sound;  while  it  differs 
from  the  crepitation  of  phthisis  in  its  softening  stage  in  this 
that  it  is  less  coarse,  less  grave,  and  to  be  less  individualised' 
so  to  speak,— that  is,  separated  into  single  explosions.  The 
crackle  of  sub-crepitant  rhonchus  is  generally  the  explosive 
sound  of  a  liquid  or  watery  vesicle  the  size  of  small  shot,  while 
that  of  pneumonia  is  that  of  a  vesicle  the  size  of  the  smallest 
millet  seed,  and  that  of  the  softening  of  phthisis  of  a  garden 
pea  or  of  a  coriander  seed  at  least.    The  sound  in  sub-crepi- 
tant rhonchus  seems  to  be  composed  of  very  many  explosions, 
while  that  of  softening  is  not  always  very  multi-vesicular. 
hven  when  many  explosions  occur  in  softening,  thev  are 
nearly  single  at  a  time,  and  come  in  successionf  though  in 
some  cases,  rather  rapidly.    The  explosions  in  pneumonia 
occur  in  thousands. 

is  ^tww^  °f  thf  CraCk  iH  the  siSn  under  description 
is  much  that  of  a  watery  vesicle,  while  that  of  softening  is 
more  that  of  a  denser  liquid,  and  may  be  successfully 
mucus      7  °rmmg  VeSiGleS  °f  h0De^  °r  0fVuP,  or  of  thick 

rba^sls3  ofS  aUSCU^ors  saJ'  ^  wa^  of  facilitating  the 
diagnosis  of  the  crepitation  of  softening  from  that  called 
.ub-crep,  ant,  that  the  latter  had  a  metallic  quality  When 
the  liquid  which  goes  to  the  formation  of  the  vesicles  of  sub 

2Eb£  dor'118  "  ^  Wat6ry'       ™PtUre  °f  S&Mto 
beStlll ^0SSe,V  ^asi-metallic  cha^er;    but  I 
believe  it  will  be  simple  and  more  natural  to  sav  at  once 
what  is  really  the  case,  and  give  an  absolute  instead  of  ™ 
approximate  or  allied  picture  or  expression.    It  is  a  wlrv 
or  a  water  vesicle  sound.    To  know  what  a  watery  sound l  is 
it  is  only  necessary  to  listen  to  the  bursting  of  a  water  vesicle 
and  the  .sooner  the  auscultator  knows  simple  S.tp^i 
racte*,  the  better  it  will  be  for  himself  andhis p£t.  " 
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For  the  sake  of  precision,  I  believe  it  would  be  well  were 
auscultators  to  dispense  altogether    with  the  title, — sub- 
crepitant  rhonchus.    The  word  rhonchus  was  by  the  Eomans 
employed  to  mark  a  dry  sound.     By  most  physicians  the 
word  is  so  understood.    To  the  prefix  "  sub,"  there  is  also  an 
objection,  applied  in  connection  with  pneumonic  crepitation. 
It  seems  scarcely  correct,  for  it  is  not  an  under  or  smaller 
sound,  as  would  naturally  be  supposed  by  those  ignorant 
of  the  sign,  but  acquainted  with  the  value  of  the  preposition 
"sub,"  would  suppose.     It  appears  to  me  that  precision 
would  be  greatly   promoted  were  the  liquid  crepitations 
arranged  in  one  class.    This  class  would  be  naturally  di- 
vided into  three  groups :  first,  the  fine  liquid  crepitation  of 
pneumonia ;  secondly,  the  larger  liquid  crepitation  of  papil- 
lary bronchitis  and  of  pulmonary  haemoptysis,  which  is  the 
sign  under  treatment ;  and  the  large  thickish-sounding  crepi- 
tation of  softening  tubercle  and  bronchitis.    These  might  be 
respectively  called  fine,  medium,  and  large  crepitation.    It  is 
true  that  there  is  another  form  of  liquid  crepitation,  viz., 
gurgling.    Gurgling,  though  dependent  upon  the  formation 
and&  explosion  of  vesicles,  though  it  is  true,  very  large,  yet 
has  so  distinct  a  sound  from  the  signs  above  treated  of,  that 
it  would  be  excusable,  natural,  and  useful  to  arrange  it 
by  itself  or  to  separate  it  from  simple  liquid  crepitations. 
It  has  a  sound  as  if  much  air  and  water  were  mixed  together. 
Gurgling  again  might  be  divided  usefully  into  two  kinds, 
differing  perhaps  more,  it  is  true,  in  degree  than  in  nature, 
either  in  respect  of  sound  or  of  origin,  viz.,  first,  petty 
gurgling  as  in  cavernules ;  and  secondly,  into  large  gurgling 
as  in  caverns.    These  five  sounds  include  all  that  would  prac- 
tically claim  to  be  liquid  crepitation  sounds.     The  liquid 
crackle  into  a  large  air  chamber,  such  as  a  large  vomica, 
or  in  the  pleural  cavity  in  pneumothorax,  is  so  distinct,  that 
its  characteristic  metal  tinkling  sound  may  be  passed  over 
in  a  classification  appbcable  as  on  the  present  occasion  to  the 
common  liquid  crackling  signs  of  disease.     The  peculiarities 
of  such  vesicle  explosions  will  be  treated  of  afterwards. 
The  metallic  tinkling  in  cavities  is  most  commonly  due  to 
the  explosion  of  air  and  water  bubbles  or  vesicles  situated  at 
the  narrow  entrance  of  these  chambers,  sometimes  to  the 
explosion  of  a  vesicle  in  the  interior.    The  thin  walls  of  the 
cavity  consonate,  as  in  pneumothorax  do  the  walls  of  the 
chest.    But  I  am  reminded  that  this  is  a  digression,  though  a 
justifiable  one,  on  crepitation  in  general,  in  a  place  strictly 
devoted  to  the  consideration  of  the  humid  crepitations  of 
phthisis  in  its  second  stage. 
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Sub-crepitant  rhonchus,  or  as  I  have  proposed  to  designate 
it,  medium  liquid  crepitation,  is  the  associate  and  the  depen- 
dent of  the  bronchitis  that  is  called  capillary,  or  of  fine 
tabular  bronchitis.  This  bronchitis  may  be  either  acute  or 
chronic,  attended  with  acute  symptoms,  or,  as  is  more  gene- 
rally the  case,  with  little  general  disturbance.  This  medium 
liquid  crepitation  is  sometimes  the  consequence  of  simple 
over-secretion  of  the  finer  tubules  in  the  second  stage  of 
phthisis. 

The  locality  of  this  medium  liquid  crepitation  is  two- 
fold : — First,  it  may  appear  in  the  vicinity  of  the  softening 
tubercle  or  breaking-down  lung.  Secondly,  it  may  make 
itself  heard  at  a  remote  part  as  in  the  middle  and  the 
base  of  the  lung  when  the  softening  is  proceeding  at  the 
apex. 

_  At  the  apex,  after  softening  has  proceeded  some  way,  this 
sign  is  very  liable  to  occur,  and  it  is  apt  to  recur  from  time 
to  time  on  the  accession  of  every  increase  of  vascular  action 
in  the  mucous  membranes  from  exposure  to  cold.  As  the 
process  of  softening  proceeds,  and  the  patient  becomes  ex- 
hausted, the  repetition  of  medium  liquid  crepitation  is 
more  frequent.  If  the  patient  is  not  cut  rapidly  off  by 
means  of  some  accident  of  great  urgency,  it  is  almost  always 
present  at  the  conclusion  of  the  patient's  last  sufferings.  At 
first  thjs  sign  lasts  only  a  few  days,  but  towards  the  conclusion 
of  the  disease,  it  becomes  persistent  during  the  last  hours  of 
the  patient's  life. 

This  liquid  crepitation,  when  originating  above,  usually 
descends  rather  quickly  towards  the  middle  and  the  base 
oi  the  lung.  Sometimes  the  medium  crepitation  of  the 
softening  stage  will  disappear  under  the  influence  of  counter- 
irritants;  and  if  dependent  upon  a  chronic  over-secretion,  upon 
the  administration  of  squills  and  blue  pill  and  stimulating 
expectorants.  This  sign  when  largely  manifested  and  pert 
sistent  is  ominous  of  a  fatal  and  early  termination  of  the 
disease. 

The  flexible  or  air  instruments  are  well  calculated  to  render 
audible  this  form  of  crepitation. 

This  form  of  crepitation,  combined  with  some  fine  or  small 
crepitation,  is  almost  invariably  developed  in  the  occurrence 
of  considerable  haemoptysis  from  the  lung.  The  bloody 
sputum  indicates  the  nature  of  the  crepitation.  This  form 
of  the  medium  crepitation,  which  is  heard  in  the  softenin- 
stage  of  phthisis,  is  generally  audible  below  the  rest  of  the 
softening.    The  blood,  when  it  is  extravasated,  seeks  the 
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lower  parts  of  the  lung.  If  much  haemoptysis  occurs,  larger 
bronchial  rale  or  petty  gurgling  may  be  heard  for  a  time  in 
the  larger  bronchial  tubes. 

This  medium  crepitation  is  very  generally  heard  when, 
in  addition  to  softening  tubercle,  oedema  presents  itself  in 
the  base  of  the  lung,  a  common  occurrence  in  old  subjects; 
in  those  suffering  from  obstructive  disease  of  the  heart,  par- 
ticularly on  the  left  side;  from  Bright's  disease,  or  from 
anaemia  and  dropsical  affections  in  other  parts.  When  the 
medium  crepitation  which  is  present,  depends  upon  oedema, 
it  is  more  generally  heard  on  both  sides  of  the  chest,  than 
when  it  is  the  result  of  haemoptysis  or  capillary  bronchitis. 

A  sound  has  been  occasionally  beard  by  myself  at  an  early 
period  of  the  second  stage,  and  also  at  an  advanced  period  of 
it,  but  in  a  part  just  beginning  to  discharge  its  tubercles. 
The  sound  is  a  dry  puffing  one,  as  if  air  were  suddenly  puffed 
after  some  resistance  from  thick  materials  into  a  small  dry 
chamber.  It  depends  upon  the  presence  of  bronchial  con- 
gestion. It  has  been  heard  chiefly  at  the  scapular  and  sub- 
clavicular regions.  There  has  generally  been  observed  from 
time  to  time  a  sonorous  long  rhonchus,  indicating  a  congested 
or  narrowed  state  of  the  bronchial  mucous  membrane ;  but 
the  sound  I  refer  to  is  totally  different  from  this.  It  is  ex- 
actly as  if  a  small  bronchus  were  closed  either  by  congested 
walls,  or  by  the  pressure  of  adjacent  tubercle,  and  were  forced 
open,  and  a  puff  of  air  was  made  with  some  force  into  a 
cavernule  the  size  of  a  bean.  I  have  observed  that  this  dry 
puffing,  if  I  may  use  the  term,  has  been  heard  only  on  deep 
inspiration,  and  the  puff  has  taken  place  towards  the  close  of 
the  act,  when,  as  it  has  appeared,  the  air  has  penetrated  a 
considerable  way  into  the  lung  structure,  and  has  suffered 
some  retardation  in  its  course.  I  regard  this  sign  as  of  some 
value  when  the  moist  crepitation  is  not  much  marked,  and 
when  the  percussion  sound  is  not  sensibly  affected.  It  may 
be  conveniently  called  a  dry  puffing  sound  or  a  puffing 
cavernulous  sound. 

The  sonorous  and  sibilant  rhonchi  of  bronchitis  are  not  un- 
frequently  strongly  developed  in  the  second  stage.  They 
seldom  however  mask  moist  crepitation.  They  have  received 
considerable  notice  in  the  first  stage. 

The  friction  sound  of  pleuritis  is  a  common  sign  in  the 
second  stage  of  phthisis.  It  has  been  frequently  described 
by  authors.  I  incline  to  the  belief  that  it  is  not  so  commonly 
heard  as  some  practitioners  believe,  for  it  is  a  fine,  low  sound, 
and  is  readily  masked  by  the  coarser  sounds  of  the  second 
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stage.    I  am  convinced  that  when  fine  or  medium  crepitation 
is  established  at  the  middle  or  the  base  of  the  lung,  or  when 
the  respiration  is  very  harsh  or  blowing,  pleural  friction  sound 
is  not  to  be  heard  except  when  it  attains  to  its  coarser  de- 
grees.   Pleural  friction  sound  takes  place  when  the  pleura 
becomes  dry  and  rough.    The  first  stage  of  the  sound  re- 
sembles the  noise  produced  by  passing  fine  silk  or  satin  over 
another  piece.    It  is  rather  interrupted,  as  if,  after  some 
degree  of  harsh  sliding  had  taken  place,  the  sliding  were 
suddenly  suspended  and  again  suddenly  renewed.  This 
sound  of  dry  interrupted  friction,  proceeding  from  a  dry, 
slightly  roughened  condition  of  the  pleura,  is  generally  heard 
best  at  the  lateral  and  inferior  dorsal  regions.    It  is  there 
that  most  locomotion  of  the  lungs  takes  place.    The  dry 
condition  of  the  pleura,  which  gives  rise  to  this  sound,  is  com- 
mon at  the  commencement  of  pleuritis,  but  I  have  reason  to 
believe  that  excited  action  in  the  lung,  short  of  inflammation, 
will  frequently  give  rise  to  it  without  genuine  pleurisy  being 
subsequently  established.  When  the  exudation  of  lymph  upon 
the  pleural  surface  is  considerable,  and  prior  to  its  producing 
attachments,  and  antecedent  to  that  amount  of  serous  se- 
cretion that  separates  the  pleura  costalis  from  the  pleura 
pulmonalis,  a  coarser  sound  may  be  heard.     When  this 
lymph  becomes  comparatively  hard  and  resistant,  when  it 
becomes  cartilaginous,  which  it  sometimes  does,  but  more 
frequently  it  is  true,  in  the  third  stage  of  phthisis,  than  in 
the  second,  a  grating  sound  very  different  from  the  fine 
friction  sound  we  have  been  describing  is  produced.  It 
approaches  the  sound  of  a  smooth  bone  being  slowly  rubbed 
upon  another  bone.    This  sound  I  have  heard,  and  it  has 
masked  all  ordinary  respiratory  sounds.     It  is  proper  to 
observe,  that  while  these  rather  extraordinary  sounds  are 
heard  at  the  middle  and  base  of  the  lung,  chiefly  posteriorly, 
the  ordinary  signs  of  softening  are  still  developed  in  an  un- 
modified manner  at  the  apex. 

When  effusion  takes  place  to  some  considerable  extent  in 
the  pleura  other  signs  come  under  notice.  I  have  seen  several 
examples  of  phthisis,  in  the  second  stage,  in  which  effusion  of 
serous  and  sero-purulent  liquid,  having  occurred  to  some  con- 
siderable extent,  the  following  signs  have  been  manifested. 

"  ^gopocmy.  2.  Suppression  of  respiration  sounds  and  voice 
*  the  most  dependent  parts  of  the  side.  3.  Increase  of 
dimension  with  bulging  or  protuberance  of  the  intercostal 
spaces.  But  as  these  signs  occur  more  frequently  at  a  later 
penod  of  the  disease,  I  shall  here  content  myself  with  this 
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brief  reference  to  them,  and  deal  with  them  more  at  length 
at  a  subsequent  part  of  this  work. 

The  systolic  arterial  sounds  noticed  as  occasional  attendants 
upon  the  first  stage  of  phthisis,  are  also  found  in  the  second. 
When  they  have  existed  in  the  first,  they  generally  continue 
in  the  second.  The  large  crepitation  of  the  second  stage  may 
mask  them,  but  holding  the  breath  will  generally  succeed  in 
making  them  manifest  to  the  mind. 

When  these  bruits  have  not  been  present  in  the  first  stage, 
they  occasionally  show  themselves  in  the  second.  But,  on 
the  whole,  this  sign  is  not  very  much  increased  either  in 
intensity  or  in  frequency,  in  the  second  stage  of  the  disease. 

Pericarditis  occasionally  complicates  phthisis  in  its  second 
stage,  but  less  frequently  than  in  the  third.  When  it  occurs, 
it  is  marked  by  the  tumultuous  impulse  of  the  heart, 
the  rapid  succession  of  beats,  and  by  the  ordinary  friction 
sound,  formed  when  the  disease  occurs  idiopathically  or  in 
consequence  of  rheumatism.  The  friction  sound  is  rougher 
than  that  of  the  pleural  friction,  excepting  when  this  last 
depends  upon  old,  rough  and  hard  exudations;  and  this  is 
seldom  heard  in  the  region  of  the  heart.  The  sound  is 
divisible  into  two  parts;  one  synchronous  with  the  systole, 
and  another  with  the  diastole  of  the  heart,  or,  in  other  words, 
one  coinciding  with  the  impulse  or  advance  of  the  heart,  and 
another  coinciding  with  the  retreat  of  that  organ.  The  sound, 
as  is  well  known,  approaches  that  made  in  churning  milk.  It 
is  heard  pretty  well  over  the  entire  seat  of  the  heart,  but  it 
is  loudest  at  the  base  or  at  the  roots  of  the  great  arterial 
trunks.  Pressure  with  the  stethoscope  rather  augments  it. 
Sometimes,  together  with  the  impression  made  upon  the  ear, 
another  is  made  upon  the  hand,  viz.,  one  of  fluctuation.  The 
sound  proves  of  short  duration,  lasting,  for  the  most  part, 
only  some  seven  or  ten  days.  Adhesions  or  effusion  put  a 
stop  to  it.  Effusion  being  the  cause  of  the  cessation,  when 
the  liquid  is  absorbed  the  friction  sound  again  recurs,  but 
lasts  only  some  days,  when  adhesions  finally  put  a  stop  to  it, 
now  and  for  ever. 

Endocardiac  murmurs  occasionally  occur  in  the  second 
stage  of  phthisis.  Of  course  endocardial  murmurs  which 
existed  before  the  accession  of  phthisis,  will  continue.  I  have 
observed  that  endocardial  murmurs  have  been  produced  in 
some  few  cases  of  phthisis,  for  the  first  time,  during  the  pro- 
gress of  the  second  stage.  They  depend,  for  the  most  part,  tipon 
inflammatory  action  of  the  lining  membrane  of  the  mitral 
valve.    I  have  reason  to  think  that  they  occasionally  result 
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from  the  now  rapid  circulation  of  the  blood.  Fibrinous  de- 
posits from  the  blood  occasionally  take  place,  and,  attaching 
themselves  around  the  auriculo-ventricular  orifices,  may  give 
origin  to  these  sounds. 

The  intensity  of  the  heart's  sounds,  -which  I  noticed  as 
attendant  upon  the  first  stage  of  phthisis,  is  also  an  associate 
of  the  other  signs  of  the  second  stage.  The  intensification  is 
greater  in  the  second  than  the  first,  as  a  general  rule,  but  in 
some  cases  it  is  less  in  the  second  than  it  is  in  the  first  in 
other  cases.  The  mechanism  is  the  same  in  both  stages. 
Sometimes  the  loudness  of  the  cardiac  sounds  is  lost  in  con- 
sequence of  loud  squashing  liquid  bruits. 


CHAP.  XXII. 

second  stage — continued. 

Percussion. —  Dullness. —  Wooden  Dullness. —  Absolute  or  Finger  Dullness.  — 
Natural  Percussion.  —  Over-resonant  Percussion.— Quasi  cracked-pot  Sound. 

Percussion  en  the  second  stage  of  phthisis.  —  The  dullness 
of  the  percussion  sound  in  the  second  stage,  though  of  great 
importance,  is  a  less  necessary  element  in  the  diagnosis  of 
phthisis  than  in  the  first  stage,  so  reliable  is  the  humid 
crepitation  which  has  been  already  described.  In  those 
examples  of  phthisis,  in  which  a  certain  amount  of  loss  of  air 
character  in  the  percussion  sound  has  been  observed,  in  the 
first  stage,  this  is  almost  invariably  increased  in  the  second, 
and  soon  amounts  to  very  decided  dullness.  The  dullness  of 
the  second  stage  usually  increases  with  the  progress  of  the 
disease.  In  comparatively  few  examples  of  phthisis  whicb 
have  reached  to  softening,  do  we  find  the  percussion  note 
unaltered.  Sometimes  the  reduction  of  air  character  is 
very  slight,  and  is  not  to  be  made  out  without  particular 
attention.  Sometimes  the  dullness  in  such  cases  is  not 
greater  than  the  dullness  we  have  in  some  healthy,  stout,  or 
narrow-chested,  firmly-knit  persons ;  and  that  the  sound  is 
not  altogether  healthy,  is  established  only  by  percussing  the 
opposite  side,  and  eliciting  there  a  clear  and  more  continuing 
note.  In  many  examples  of  phthisis  the  percussion  sound 
is  not  more  dull  in  the  second  stage  than  it  is  in  other  ex- 
amples of  the  disease  in  the  first.  This  is  owing  to  two  sets 
of  facts :  first,  the  presence  of  much  consolidation,  and  ab- 
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sence  of  air  in  the  cases  which  have  arrived  at  the  first  stage ; 
and  second,  the  absence  of  unusual  consolidation,  or  even  of 
the  ordinary  amount  of  it,  or  the  presence  of  vesicular  lung 
in  the  immediate  neighbourhood,  the  softening  being  confined 
to  a  small  area,  or  the  presence  of  emphysema  in  the  adjoin- 
ing structure  in  the  examples  of  the  disease  in  the  second 
stage  of  the  disease. 

The  dullness  on  percussion  that  is  properly  designated  as 
very  considerable  or  marked,  is  very  common  in  the  second 
stage  of  phthisis.  When  the  chest  is  percussed,  a  dull  sound 
is  given  out,  as  if  the  vibration  of  the  walls  of  the  cavity 
were  short  and  rather  strong.  The  sound  too  seems  to  in- 
clude the  sound  of  the  finger  percussed. 

The  sound  emitted  in  numerous  examples  of  phthisis  in 
the  second  stage  has  been  called  wooden  by  some  physicians, 
and  among  them  by  my  much  respected  colleague  Dr.  Cotton. 
When  describing,  in  his  work  on  "  Phthisis  and  the  Stetho- 
scope," this  sound,  he  says,  it  is  a  jarring  one ;  and  this  de- 
scription corresponds  well  with  the  short,  harsh,  inharmonious 
noise  produced.  Dr.  Cotton  has  exhibited  to  me  specimens 
of  this  wooden  sound  at  the  hospital.  To  me  it  appears 
that  such  a  designation  of  this  sound  as  "  marked  dullness," 
or  "  very  decided  dullness,"  would  answer  better ;  for,  as  I 
have  before  shown,  many  varieties  of  sound  may  be  procured 
from  wood.  It  may  be  proper  to  remark,  that  if  the  term 
"  wooden "  is  meant  to  apply  to  the  sound  obtained  from 
a  thick,  short,  solid,  and  not  freely  vibrating  piece  of  wood, 
the  designation  would  not  be  an  incorrect  or  a  vague  one. 
When  the  chest  is  struck,  and  the  very  dull  sound  is  emitted, 
it  is  obvious  that  the  walls  offer  great  resistance,  and  do  not 
sink  under  the  blow,  and  consequently  do  not  rise,  as  is  the 
case,  to  an  inconsiderable  extent  it  is  true,  when  the  elasticity 
of  the  walls  is  not  destroyed  by  consolidation  or  the  presence 
of  liquid. 

Absolute  dullness  is  occasionally  heard  in  the  second  stage 
of  phthisis.  This  is  a  sound  such  as  is  produced  when 
the  finger  is  struck  when  held  in  the  air.  It  seems  when 
absolute  dullness  is  produced,  as  if  the  chest  contained  no 
air  whatever,  or  at  least  within  reach  of  the  stroke,  and  as 
if  very  little  vibration  were  created  in  the  walls  of  thorax  or 
even  in  the  finger  that  is  struck.  The  remarkable  absence 
of  vibration  of  the  walls  of  the  chest,  or,  in  other  words,  its 
almost  absolute  immobility,  seems  ever  operative  against  the 
production  of  sound.  The  absolute  dullness  upon  percussion 
is  heard  most  frequently,  chiefly  at  the  base  of  the  lung ;  at 
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the  apex  it  is  very  rarely  heard,  perhaps  not  above  once  in 
100  examples.  When  it  is  heard  at  the  apex,  it  is  generally 
associated  with  very  extensive  consolidation  and  with  great 
thickening  of  the  pleura,  and  with  preternatural  adhesions 
at  the  apex.  I  have  found  it  associated  in  one  example  of 
phthisis  in  which  the  liquid  of  empyema  rose  as  high  as  the 
first  rib.  When  the  absolutely  dull  percussion  sound  is 
heard  at  the  second  stage  of  phthisis  at  the  base  of  the  lung, 
great  consolidation  with  retraction  of  the  chest  is  generally 
present.  In  some  few  examples  I  have  had  this  sign  associ- 
ated with  empyema.  This  form  of  dull  percussion  is  much 
less  frequently  observed  in  the  second  stage  of  phthisis  than 
in  the  third. 

The  percussion  note  of  the  chest  in  the  second  stage  of 
phthisis  is  occasionally  found  perfectly  normal,  or  at  least 
not  sensibly  affected.  The  number  of  such  cases  is  not 
great,  but  an  instance  of  natural  resonance  is  to  be  found 
from  time  to  time,  and  it  is  therefore  well  to  know  that  the 
value  of  humid  crepitation  is  not  rendered  much  less  signifi- 
cant of  phthisis  by  this  coincidence.  Upon  inquiry  it  will 
be  found,  when  this  unaltered  percussion  sound  is  heard, 
that  the  tubercles  are  few  in  number,  small  in  size,  sur- 
rounded by  vesicular  or  hypertrophied  lung,  or  placed  in  the 
midst  of  a  large  mass  of  lung,  or  associated  with  a  moderate 
amount  of  emphysema,  characterised  by  sibilus  or  sonorous 
rhonchus,  and  very  long  and  generally  sibilant  expiration. 
But  when  decided  emphysema  is  present,  it  seldom  serves 
merely  to  counterbalance  the  tendency  to  dullness  caused  by 
tubercle,  but  generally  leads  to  excessive  but  not  tympanitic 
resonance. 

Excessive  resonance  occasionally  occurs  in  the  second  stage 
of  phthisis ;  but  the  physician  in  moderate  practice  may  not 
meet  with  it  for  many  years  together,  if  at  all.  In  the  Hos- 
pital for  Consumption  it  is  occasionally  heard.  In  such 
cases,  the  tubercle  that  is  softening  is  small  in  amount,  and 
little  or  no  hepatization  or  pleural  adhesion  has  taken  place. 
It  will  generally  be  found  that  the  disease  of  the  patient 
presenting  this  physical  sign  has  begun  with  emphysema; 
that  this  is  of  some  years'  duration  ;  and  that  the  tubercular 
deposition  is  a  late  complication.  Patients  in  this  compound 
condition  are  generally  advanced  in  life.  When  the  cough 
bai  been  very  violent,  and  much  nervous  dyspnoea  has  existed, 
emphysema  is  occasionally  superadded  to  phthisis.  I  have 
seen  this  in  young  persons.    I  saw  a  child  at  the  hospital  a 
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few  days  ago,  in  whose  case  emphysema  was  present,  and 
was  superadded  to  phthisis. 

The  increased  resonance  of  phthisis  in  the  second  stage, 
and  dependent  upon  vesicular  hypertrophy  or  actual  em- 
physema, is  an  unnaturally  prolonged  sound.  In  duration 
it  exceeds  the  sound  of  the  ordinary  healthy  •  chest.  It  par- 
takes of  the  hollow  sound  of  a  box  with  rather  thin  walls, 
filled  with  materials  such  as  feathers,  and  it  conveys  to  the 
mind  the  idea,  which  is  a  correct  one,  that  the  solids  per- 
cussed vibrate  more  freely  than  usual,  as  well  as  for  a  longer 
period  than  is  usual. 

Bruit  de  pot  fele  sound,  or,  to  employ  English  words, 
cracked-pot  sound,  has,  in  the  opinion  of  some  auscultators, 
been  heard  in  some  instances  of  phthisis  which  had  attained 
to  the  second  stage  only.  There  is  no  doubt  that  a  sound 
resembling,  and  that  may  be  mistaken  for,  this  very  charac- 
teristic sign,  is  occasionally  heard  at  this  period  of  phthisis,  as 
well  as  under  other  conditions,  such  as  the  first  stage,  partial 
hepatization,  great  elasticity  of  the  walls  of  the  chest  in 
young  children  subjected  to  strong  and  rather  sudden  per- 
cussion. But  this  is  not  the  true  or  developed  cracked-pot 
sound  as  generally  understood,  or  that  which  we  hear  in  the 
third  stage  of  phthisis.  The  quasi  cracked-pot  sound  of  youth, 
of  hepatization,  and  occasionally  of  pleural  effusion  reaching 
to  the  apex  of  the  chest,  is  marked  by  a  loud  short  percussion 
noise,  and  with  a  sound  of  sudden  expulsion  of  air,  either 
from  the  lung  itself,  or  from  bronchial  tubes.  It  differs 
from  the  ordinary  percussion,  by  having  superadded  an  air 
expulsion  sound.  This  sign  is  destitute  of  the  marked  metal 
clink  of  the  true  sign  of  the  third  stage.  The  quasi  bruit  de 
pot  fele  sound  of  phthisis  in  the  second  stage,  is  of  little 
value  as  a  diagnostic  sign  of  the  disease.  I  am  inclined  to 
place  its  value  low.  Nevertheless  it  is  proper  to  notice  it 
here. 

The  true  bruit  de  pot  fele  sound  is  a  compound  one :  it  is 
composed  of  the  ordinary  dull  sound  of  percussion,  and  of 
the  sounds  which  arise  from  the  forcible  and  somewhat 
resisted  expulsion  of  air  from  a  cavity  having  thin  smooth 
walls  capable  of  imparting  a  metallic  tone.  The  sounds  of 
expulsion  are  metallic,  or  clinking,  or  short  jingling,  from 
the  structure  of  the  walls  of  the  cavity,  and  they  are  jarring 
and  inharmonious,  because  the  vibrations  are  abruptly 
arrested  by  the  loss  of  air  essential  to  their  continuance,  and 
by  the  presence  of  adhesions. 
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CHAP.  XXIII. 

second  stage  —  continued. 

Form  of  the  Chest.  —  Movements  of  the  Chest.  —  Decrease  on  diseased,  and 
Increase  on  healthy  Side.  —  Dimensions  of  Chest.  —  Vital  Capacity. 

The  form  of  the  thorax  in  the  second  stage  of  phthisis  more 
frequently  presents  abnormal  deviations  than  the  first  stage. 
Abnormal  alterations  in  the  configuration  of  the  chest  are 
found  in  the  second  stage  of  many  examples  of  phthisis,  in 
which,  during  the  first  stage,  the  form  remained  nearly 
natural.  In  many  cases  in  the  second  stage,  deviations  from 
the  natural  configuration  are  found  for  the  first  time,  and  add 
to  the  signs  which  guide  us  in  diagnosis.  In  those  examples 
of  phthisis,  in  which  deviations  from  the  natural  form  were 
observed  in  the  first  stage,  we  notice  that  these  abnormal 
alterations  not  only  continue,  but  become  decidedly  more 
marked,  and  continue  to  become  aggravated  with  the  progress 
of  the  second  stage.  The  extent  of  the  deviations  in  the 
second  stage,  as  in  the  first,  corresponds  with  the  extent  of  the 
disease. 

The  softening  process  may  be  very  complete,  and  yet  be 
confined  to  a  small  area.  In  such  cases  the  extent  of  the 
abnormal  deviation  will  not  be  great  quoad  space. 

All  the  forms  of  deviation  in  the  shape  of  the  chest  de- 
scribed as  occasionally  occurring  in  the  first  stage  of  phthisis, 
are  found  in  the  second.  The  flattening,  the  rapid  receding 
backwards  of  the  ribs,  the  declension  of  the  shoulder  due  to 
a  closer  approximation  of  the  upper  ribs,  are  all  found  in  the 
second  stage,  and  as  a  general  rule,  are  greatly  more  marked 
than  in  the  first  stage,  though  less  so  than  in  the  third.' 

When  the  process  of  softening  is  arrested,  the  morbid  de- 
viations from  the  natural  configuration  of  the  chest,  are  for 
the  most  part  suspended,  provided  that  the  softening  be  not 
converted  into,  or  exchanged  for,  large  cavities.  The  devia- 
tions which  occur  in  the  second  stage  are  the  following :  

double  flattening,  or  flattening  of  both  sides  of  the  chest 
under  the  clavicles,  single  flattening  or  flattening  under  one 
clavicle,  undue  angularity  of  one  or  both  sides  at  the  sterno- 
costo-cartilage  and  costo-cartilage  articulations  from  unusual 
recession  of  the  ribs,  &c. 
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Besides  the  deviations  from  the  configuration  of  the  chest 
just  noticed,  we  observe  that  the  contraction  of  the  side  is 
very  common.  This  is  the  result  of  hepatization,  and  of  the 
destruction  of  the  vesicular  tissue  by  the  pressure  of  tubercle. 
The  increased  dimensions  of  the  side,  temporary  it  is  true, 
the  greater  roundness  and  the  greater  fullness  and  the  extent 
of  the  intercostal  spaces  due  to  the  presence  of  serous  or 
sero-purulent  fluid,  the  result  of  pleuritic  inflammation,  are 
occasionally  observed  in  the  second  stage ;  more  frequently 
in  this  stage  than  in  the  first,  but  much  less  often  than  in 
the  third.  The  dorsal  vertebrae  form  an  unevenly  rounded 
line,  the  convexity  being  directed  backwards  and  upwards, 
and  the  upper  part  of  the  line  being  unduly  inclined  forward, 
imparting  the  appearance  of  stooping  forward,  so  common  in 
phthisis.  This  bending  forward  and  the  rounded  back  is 
more  frequent  in  the  later  stages  of  phthisis,  and  to  this 
form  and  kind  of  thorax  has  been  applied  the  term  "  con- 
sumptive back,"  but  perhaps  with  some  degree  of  impro- 
priety, as  it  is  very  commonly  observed  in  other  diseases 
signalized  by  long  continued  debility,  and  also  in  mere  old 
age. 

To  dilate  further  on  the  deviations  of  the  thorax  in  the 
second  stage  of  phthisis,  appears  unnecessary,  as  they  have 
already  received  considerable  notice  when  the  first  stage  was 
treated  of.  I  would  simply  say  that  though  deviations  are 
exceedingly  common,  it  is  not  by  any  means  a  rare  thing  for 
the  physician  to  find  the  chest,  at  this  period  of  the  disease, 
in  its  perfectly  healthy  form,  so  that  the  absence  of  deviation 
in  shape  cannot  invalidate  the  testimony,  quoad  phthisis,  of 
other  signs,  such  as  humid  crepitation  and  local  dull  per- 
cussion. Nor  can  the  presence  of  flattening,  even  under  one 
clavicle,  in  the  absence  of  more  precise  signs,  be  relied  upon 
more  than  to  necessitate  further  watching. 

The  movements  of  the  thorax  in  the  second  stage  of 
phthisis  are  much  more  affected  than  in  the  first,  but  less 
than  in  the  third  stage.  When  deficiency  of  motion  has 
been  noted  in  the  first  stage,  this  sign  is  usually  increased 
and  more  readily  recognised  in  the  second,  particularly  if  the 
softening  process  be  somewhat  protracted,  and  if  it  be  accom- 
panied with  much  adjacent  lymph  exudation.  The  increase 
of  this  sign,  like  the  increase  of  the  morbid  alteration  of 
shape,  is  frequently  not  very  marked,  for  this  simple  reason, 
that  the  process  of  softening  and  breaking  down,  and  ex- 
pulsion of  tubercle  is  frequently  of  very  short  duration  and 
speedy  of  accomplishment,  and  this  soon  terminates  in  the 
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formation  of  the  third  stage.  In  many  examples  of  soften- 
ing, or  of  the  second  stage  of  phthisis,  a  deficiency  of  motion 
is  made  out,  although,  while  these  cases  were  in  the  first 
stage,  no  such  sign  was  observed. 

In  nearly  all  examples  of  softening,  a  deficiency  of  motion 
under  the  clavicle  and  over  the  seat  of  the  disease,  is  readily 
made  out  both  by  the  eye  and  by  the  hand  placed  upon  the 
part.  Yet  it  is  to  be  constantly  borne  in  mind,  that  in  some 
not  very  rare  examples  of  phthisis  arrived  at  the  second 
stage,  the  motion  of  the  chest  is,  as  far  as  our  tests  avail, 
perfectly  normal.  The  eye,  the  hand,  and  the  different 
stethometers  and  measures  give  no  certain  indications  of 
unhealthy  deficiency  in  the  extent  of  movement.  We  must 
therefore  not  conclude  that  softening  of  tubercle  is  not  pro- 
gressing, simply  because  we  find  no  deficiency  of  motion. 
It  is  more  frequently  in  examples  of  acute  phthisis  than  in 
chronic  that  we  see  full  normal  motion  of  the  ribs. 

We  frequently  see  very  considerable  deficiency  of  motion 
in  examples  of  phthisis  which  had  attained  the  second  stage, 
and  which,  now  improving,  present  only  the  signs  of  the 
first  stage  of  the  disease.  These  cases  are  such  as  have  had 
softening  and  expulsion  followed  by  very  small  cavernules 
closed  or  closing. 

The  deficiency  of  motion  under  consideration  is  found  to 
embrace  more  or  less  of  the  space  from  the  lower  edge  of  the 
clavicle  to  the  third  rib  inclusive.  The  deficiency  begins 
at  the  upper  part  of  this  space  and  gradually  descends.  It 
is  chiefly  in  the  more  extensive  examples  of  softening  that 
the  deficiency  is  observed  as  low  as  the  third  rib.  When 
pneumonia  has  occurred  in  the  softening  stage,  to  a  great 
extent  in  this  stage,  the  loss  of  motion  is  remarked  to  be  great, 
and  to  comprise  the  lateral  expansion  of  the  ribs.  The  same 
is  observed  in  examples  of  that  condensation  of  the  lung  that 
occurs  after  the  absorption  of  extensive  pleuritic  effusion. 

The  deficiency  of  lateral  expansion  is  very  common  in  the 
second  stage  of  phthisis.    It  is  readily  detected  by  the  eye 
but  it  is  more  sensibly  perceived  by  placing  the  palms  of  the 
two  hands  respectively  over  the  two  sides  of  the  chest  at  the 
same  moment.    While  the  inspiratory  act  will  lift  the  hand 
placed  upon  the  healthy  side,  the  hand  placed  upon  the 
unhealthy  part  is  left  comparatively  motionless.    This  de 
ficienCT  is  generally  dependent  upon  destruction  of  the 
y  -i'-ular  structure  by  pneumonia,  by  congestion,  or  by  tu 
bercJe.  fhe  semi-diameter  is  almost  invariably  reduced  Thp 
deficiency  of  motion  is  occasionally  due  to  effusion  within  the 
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pleura.  When  this  is  the  case  the  semi-diameter  is  in- 
creased. 

The  dimensions  of  the  chest  in  the  second  stage  of  phthisis 
are  very  generally  affected  in  an  abnormal  manner.  Com- 
paratively few  examples  of  phthisis  in  this  stage  are  found 
in  which  the  dimensions  remain  unaltered.  As  the  second 
stage  progresses,  the  alterations  become  more  manifest. 
Examples  of  softening,  that  is,  extensive,  have  the  abnormal 
alterations  in  greater  proportional  number  and  in  a  more 
marked  form  than  contrary  cases.  The  morbid  alteration  in 
the  dimensions,  which  we  observe  in  the  first  stage,  increase 
in  the  second. 

On  the  diseased  side  of  the  chest  the  alterations  are  those 
of  reduction,  and  this  reduction  is  most  conspicuous  in  the 
antero-posterior  diameter  of  the  chest  below  the  clavicle, 
best  measured  by  the  callipers,  and  in  the  semi-circum- 
ference of  the  chest  below  the  nipple,  measured  by  a  tape 
measure  passed  from  the  sternum  round  the  diseased  side, 
and  reaching  to  the  spine.  The  amount  of  reduction  in  the 
superior  antero-posterior  diameter  is  moderate  in  respect  to 
the  scale  of  inches,  but  very  significant  of  mischief. 

The  diminution  of  the  dimension  of  the  diseased  side  from 
the  sternum  to  the  spine,  in  respect  of  the  scale  of  inches  is 
much  greater,  and  often  reaches  as  much  as  one  inch  or  one 
and  a  half  inches.  A  large  proportion  of  the  patients  in  the 
second  stage,  who  have  come  under  my  care  in  the  hospital, 
have  been  the  subjects  of  a  diminution  of  the  semi-circum- 
ference of  the  chest. 

While  the  diseased  side  in  phthisis  is  obviously  becoming 
smaller,  and  offering  smaller  dimensions,  the  opposite  side 
tends  to  an  increase.  There  is  reason  to  believe  that  the 
semi-circumference  of  the  healthy  side  of  the  chest,  at  its 
middle  and  base,  increases  to  the  extent  of  about  half  an 
inch.  This  is  due  to  increase  of  the  size  of  the  vesicles  of 
the  lung,  now  in  a  compensating  manner  receiving  more 
than  the  normal  amount  of  air,  and  being  constantly  dis- 
tended to  a  more  than  usual  extent. 

The  vital  capacity  of  patients  in  the  second  stage  of  phthisis 
is  very  materially  reduced,  whether  we  compare  it  with  the 
capacity  in  health  or  in  the  first  stage  of  the  same  disease. 
The  difference  between  the  vital  capacity  of  the  first  and  second 
stages  is  considerably  less  than  between  the  vital  capacity  of 
health  and  the  first  stage  of  phthisis,  as  determined  by  Dr. 
Hutchinson.    The  following  table  is  constructed  from  Dr. 
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Hutchinson's  data,  as  they  appear  in  Dr.  Tanner's  "Clinical 
Medicine,"  and  shows  the  capacities  of  phthisis  in  the  second 
stage  and  in  health,  stature  being  included. 


Height. 

Capacity  in  Second 

Capacity  in 

Stage  of  Phthisis. 

Health. 

Ft 

5 

In. 
0 

to 

IT* 

r  C. 

5 

In. 
1 

Cubic  In. 
99 

Cubic  In. 
1  74. 

5 

1 

to 

5 

2 

102 

1  S9 

5 

2 

to 

5 

3 

108 

190 

5 

3 

to 

5 

4 

113 

198 

0 

A 

to 

5 

O 

117 

206 

5 

5 

to 

5 

6 

122 

214 

5 

6 

to 

5 

7 

127 

222 

5 

7 

to 

5 

8 

131 

230 

5 

8 
9 

to 

5 

9 

136 

238 

5 

to 

5 

10 

140 

246 

5 

10 

to 

5 

11 

145 

254 

5 

11 

to 

6 

0 

149 

262 

™,  utaeiiuineu  dj  my  own  observations  obtained  from  the 
examination  of  my  patients  in  the  hospital,  I  find  the  vital 


-  --  — v  j— — ^  ^  m<=  UUOJJJ.L.CU,  x  uuu  tne  vital 
capacity  of  patients  in  the  second  stage  of  phthisis  is  not 
very  different  from  that  given  by  Dr.  Hutchinson.  <  Th 
following  six  observations,  made  with  care  upon  patient 
with  decided  softening  and  seriously  ill,  may  be  interesting 


Weight, 
Ft.  In. 

5  5 
5  6 
5  7 


Capacity. 
Cubic  In. 

130 
140 
120 


Weight. 
Ft.  In. 

5  8  (H.  F.) 
5  8  (A.  B.) 
5  9 


Capacity. 

Cubic  In. 
.  150 
.  150 
.  130 


In  a  diagnostic  point  of  view,  the  vital  capacity  test  in  the 
second  stage  of  phthisis  is  of  no  practical  value  whatever- 
yet  it  is  interesting  to  know  what  amount  of  air  may  be 
expired  at  this  period  of  the  complaint,  and  possibly  it  may 
prove  hereafter  of  some  practical  utility. 


CHAP.  XXIV. 

second  stage  —  continued. 

Throat  Signs.  —  Constriction  Sounds—  Moist  Crackle.-Tho  Voice  — Coiio-l, 

ss^sest  - ^  -   -  *-»  -  tSs* safe 

The  physical  signs  of  the  throat,  as  a  general  rule,  are  more 
marked  m  the  second  stage  of  phthisis  than  in  the  Ct 
J  he  morb.d  alterations  of  the  voice  attain  to  a  greater  height 
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Examples  of  phthisis,  in  which  no  physical  throat  signs  were 
observable  in  the  first  stage,  become  marked  with  them  in 
the  second.    For  the  most  part,  these  throat  signs,  whether 
taking  their  origin  in  the  first  or  in  the  second  stage,  con- 
tinue°to  increase,  except  in  those  examples  of  the  disease  in 
which  a  quasi  cure  or  a  quiescent  state  takes  place.    It  may- 
be affirmed  as  a  general  rule,  that  voice  alterations  in  the 
second  stage  of  phthisis  are  seldom  removed.    The  noisy  and 
constrictive    respiration  through  the  larynx  and  trachea, 
and  glottis,  is  more  frequently  found  in  the  second  than  in 
the  first  stage,  and  it  is  more  marked,  though  there  are 
exceptions  to  this  rule.    In  some  cases  so  great  is  the  rough- 
ness, or  sawing  constrictive  sound,  in  the  first  stage,  as  greatly 
to  exceed  the  same  sign  in  other  examples  of  the  disease  in 
the  second. 

The  hemming  noise  or  expiratory  glottis  and  larynx  bruit, 
is  very  frequent  in  the  second  stage  of  the  disease. 

Moist  crackles  in  the  throat,  i.  e.  in  the  trachea,  in  the 
larynx,  and  at  the  glottis,  are  very  common  in  examples  of 
this  disease  at  the  second  stage.    They  are  single,  or  nearly 
so,  but  several  successive  cracks  may  be  heard  during  one 
inspiration  or  one  expiration.     They  are   more  frequent 
during  expiration   than  during    inspiration.  Sometimes 
only  one  is  heard  during   an  expiratory  act.    The  sound 
proceeds  from  the  mouth,    and  is  conveyed  to  the  ear 
of  the  physician  through  the  air.    The  sounds  are  more 
fully  heard  when  the  stethoscope  is  applied  to  the  throat. 
To  auscultate  the  throat,  the  flexible  stethoscope,  such  as 
Camman's  or  my  own,  with  ear  pieces  that  enter  the  ear, 
answer  best,  for  simple  contact  with  the  throat  without 
pressure  is  sufficient  to  give  a  distinct  auditory  impression. 

The  voice,  in  the  second  stage,  when  the  disease  is  un- 
equivocally declared,  is  almost  uniformly  found  to  be  mor- 
bidly altered.  The  modifications  of  the  voice  are  the  same 
as  are  perceived  in  the  first  stage.  The  more  frequent 
alterations  are  a  reduction  in  force,  the  voice  being  then 
simply  weak.  It  is  very  frequently  reduced  to  a  mere 
whisper.  A  rough  and  dry  abrupt  noise  is  very  common. 
A  loss  of  pitch,  when  the  voice  is  said  to  be  thick,  is  of  very 
frequent  occurrence,  and  is  generally  the  precursor  of  more 
grave  vocal  disorders.  An  almost  inarticulate  sound,  exceed- 
ingly abrupt  and  disagreeable,  is  sometimes  the  only  remnant 
of  the  voice,  but  this  is  much  more  rare  than  m  the  third 
stage  of  the  disease. 

In  almost  all  cases  of  vocal  disorder,  there  are  discovered 


VOICE. 


163 


some  occasional  remissions  and  exacerbations,  and  the  alter- 
ation of  the  voice  seldom  continues  to  be  uniform  for  many 
days  together.  In  many  examples  the  voice  will  change 
several  times  materially  in  the  course  of  an  hour. 

The  constrictive  voice,  which  is  occasionally  heard  in  the 
first  stage  of  phthisis,  is  of  pretty  frequent  occurrence  in  the 
second,  but  less  so  than  in  the  thud.  It  depends  upon 
chronic  inflammation  of  the  glottis,  cedema  of  the  glottis,  or 
ulceration  of  that  part,  or,  as  is  not  uncommonly  the  case 
in  the  latter  periods  of  the  second  stage,  upon  destructive 
ulceration  of  the  mucous  membrane  of  the  larynx,  involving 
the  removal  of  the  vocal  chords  and  necrosis  of  the  cricoid 
arytenoid  and  thyroid  cartilages  of  the  larynx. 

The  cough  in  the  second  stage  of  phthisis  is  very  trouble- 
some and  very  frequent ;  it  invariably  presses  in  the  morning, 
and  at  that  time  particularly  it  is  accompanied  with  the 
expectoration  of  opaque  muco-purulent  sputum,  yellow  or 
green  in  colour,  and  frequently  mixed  or  tinged  or  streaked 
with  blood.  The  sound  is  occasionally  that  of  constriction 
at  the  glottis,  but  this  is  much  more  rare  than  in  the  first 
stage  of  phthisis.  The  cough  in  the  second  stage  sounds  as 
if  the  larynx  and  trachea  were  well  lubricated  with  thickish 
liquid,  and  as  if  the  air,  in  the  act  of  being  expelled,  passed 
in  part  through  it,  which  is  no  doubt  the  case.  The  cough 
is  less  short  than  in  the  first  stage,  and  usually  consists  of 
three  or  four  distinct  rather  slow  and  loud  loose  partial  expi- 
rations. Occasionally  these  three  or  four  partial  expirations 
are  repeated  again  and  again,  but  it  is  rather  rare  for  the 
patient  to  cough  above  half  a  minute  at  a  time,  and  he  seldom 
evinces  lividity  of  face  or  very  great  distress. 

The  glottis  when  felt  by  the  finger,  is  found  in  this  stage 
to  be  frequently  in  an  abnormal  physical  state.  Most  fre- 
quently the  abnormal  condition  is  one  of  thickening.  The 
rima  glottidis  is  full,  and  more  than  usually  rounded.  This  is 
the  case  in  chronic  or  sub-acute  inflammation.  Occasionally 
the  rima  is  large  and  unduly  pulpy ;  this  state  is  found  when 
the  parts  are  cedematous,  in  which  condition  the  voice  is 
permanently  reduced  to  a  quasi  whispering.  It  is  seldom 
that  the  rima  is  irregular  from  the  presence  of  ulceration ; 
but  this  condition,  though  almost  peculiar  to  the  third  stage, 
and  the  advanced  periods  of  it,  is  occasionally  found  in  the 
second. 

The  epiglottis  at  its  edges  and  its  under  surface,  is  fre- 
quently found  to  be  irregular,  from  the  presence  of  ulcer- 
ations, which  tend  to  become  deep  at  the  period  of  the 
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disease  under  our  consideration.  This  ulcerated  state  may 
be  felt  by  the  finger.  The  epiglottis  is  very  frequently  the 
subject  of  active  arterial  injection,  and  maybe  occasionally 
seen  with  the  unassisted  eye  to  be  highly  injected  and 
reddened.  I  have  seen  the  epiglottis  in  not  a  few  examples 
of  phthisis  at  this  period  of  the  disease  in  the  state  described, 
and  much  resembling  a  small  scarlet  geranium  petal. 

The  posterior  wall  of  the  pharynx  in  a  large  proportion  of 
examples  of  phthisis  in  the  second  stage,  is  morbidly  affected. 
The  colour  is  generally  deepened,  and  more  than  the  usual 
number  of  vessels  are  seen  ramifying  upon  it.  The  vessels 
are  injected,  frequently  stand  out  in  relief,  and  are  tortuous 
to  such  a  degree  as  to  entitle  them  to  be  called  varicose. 

The  surface  is  unduly  roughened,  the  fine  smooth  surface 
of  health  being  lost.  Numerous  elevated  spots,  of  a  red  or 
reddish-purple  colour,  stud  the  posterior  wall.  These  spots 
vary  from  the  size  of  a  divided  coriander  seed  to  that  of  a 
split  pea.  They  are  masses  of  engorged  and  hypertrophied 
mucous  follicles.  Ulcerations  seldom  take  place  at  these 
spots  in  the  second  stage  of  phthisis,  but  in  the  third  they 
are  not  uncommon.  Aphthae  are  seldom  seen  at  this  early 
period  of  the  disease.  When  the  pharynx  and  the  larynx 
are  in  a  state  of  chronic  inflammation,  difficulty  is  ex- 
perienced in  the  act  of  swallowing.    The  act  is  often  painful. 

The  uvula  is  frequently  found  to  be  elongated  and  cedema- 
tous  or  clubbed  at  its  free  extremity.  It  frequently  rests 
upon  the  tongue ;  numerous  small  blood-vessels  are  seen  upon 
it,  swollen,  and  often  of  a  dark  venous  colour.  The  tonsils 
are  occasionally  swollen  and  unduly  vascular,  and  of  a  rather 
purplish  colour. 

The  gums  are  very  frequently  the  seat  of  hyperamiia  and 
of  congestion  to  a  very  small  extent  from  the  margin.    It  is 
found  generally  on  both  gums,  the  upper  and  lower,  most, 
however,  on  the  lower.    The  depth  of  the  congestion  surface 
may  be  very  small,  amounting  to  not  more  than  the  breadth 
of  large  bristle  ;  but  I  have  seen  it  fully  the  breadth  of  half 
a  line.    The  congested  part  is  tumid  and  swollen,  and  often 
emits  blood,  particularly  on  eating,  and  on  brushing  the 
teeth.    The  blood  which  is  found  in  the  mouth  of  patients 
in  the  morning  in  the  second  stage  of  phthisis,  and  also  m 
the  third,  frequently  proceeds  from  this  source.    The  amount 
of  blood  is  seldom  great,  not  more  than  a  few  drops,  and  it 
gives  a  particularly  saline  impression  to  the  tongue.  When 
the  teeth  are  covered  with  tartar  where  they  are  embraced  by 
the  gums,  the  red  border  is  more  intense.    Unlike  the  blue 
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border  of  the  gums  in  lead  contamination,  which  is  not 
observed  where  teeth  are  wanting,  the  red  fringe  or  border 
in  phthisis  is  generally  unbroken,  notwithstanding  that  some 
of  the  teeth  may  be  lost.    The  red  border  holds  on  the 
interior  as  well  as  upon  the  exterior  surface  of  the  gums, 
though  to  a  less  extent.   In  examining  the  physical  condition 
of  the  mouth,  the  glottis,  epiglottis,  pharynx,  and  tonsils,  it 
is  well  to  illuminate  the  parts  freely.    Simple  illumination 
will  suffice  to  observe  all  the  parts  named,  except  the  glottis. 
In  some  persons  the  ejriglottis  may  be  seen  with  the  unaided 
eye.    To  see  these  parts  it  is  generally  necessary  to  employ 
a  speculum  or  mirror,  introduced  into  the  mouth,  so  as  to 
have  an  image  of  them  reflected  upon  the  retina  of  the 
physician.    Avery's  speculum  oris  answers  well.    The  laryn- 
goscope of  Czermack  is  exceedingly  useful  in  the  exploration 
of  the  physical  state  of  the  mouth  and  pharynx;  but  of  this 
and  the  other  instruments  available  in  physical  exploration, 
I  shall  treat  at  the  conclusion  of  this  work. 

The  tongue  seldom  presents  appearances  in  the  second 
stage  of  phthisis,  which  are  nob  commonly  observed  in  many 
other  diseases,  and  when  they  do  occur  they  are  of  no  avail 
in  diagnosis,  and  require  no  special  treatment.  They  are, 
therefore,  unworthy  of  detailed  notice  here. 

Occasionally  the  tongue  is  coated  with  a  white  or  yellowish 
far,  particularly  near  the  root.  I  have  remarked  that  it  is 
not  uniformly  distributed,  but  often  prevails  more  on  one 
side  than  on  the  other.  It  occasionally  separates  in  parts, 
leaving  rather  clean-looking  spots. 

The  tip  of  the  tongue,  in  a  few  cases,  is  reddish,  and  has 
its  papillae  red  and  elevated,  giving  a  file-like  appearance. 

Occasionally,  small  rather  deep  ulcerations  are  seen  upon 
the  sides  of  the  tongue,  chiefly  where  that  organ  comes  in 
contact  with  the  sharp  points  or  edges  of  the  teeth. 

The  nares  in  the  second  stage  op  phthisis.  These 

canals  are  occasionally  the  seat  of  physical  alteration  in  the 
second  stage  of  the  disease.  The  mucous  membrane  is  found 
to  be  injected  and  deeper  in  colour  than  usual.  The  whole 
canal  is,  m  such  cases,  generally  the  seat  of  increased  secretion. 
Ltw  is  often  more  liquid  than  natural,  generally  greenish  or 
yellow  in  colour.  It  is  occasionally  tinged  red  with  blood. 
Ihe  liquid  secretion  coming  down  the  nostrils  becomes 
thickened  into  crusts  upon  the  outlets,  if  allowed  to  remain 
TOffioeofcly  long  to  dry,  and  these  crusts  frequently  give  rise 
to  abrasions  and  even  to  ulcerated  spots.  Occasionally  a 
discharge  of  this  mucus  falls  into  the  pharynx,  and  if  of 
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an  irritant  character,  produces  hypersemia,  &c.,  in  that  part. 
Occasionally  the  voice  is  altered,  acquiring  a  nasal  twang, 
from  the  presence  of  a  thickened  and  congested  membrane, 
and  from  mucus  lodging  upon  it  and  interfering  with  the 
due  transmission  of  the  laryngeal  and  oral  voice.  This  nasal 
twang  is  sometimes  nearly  permanent,  sometimes  it  comes 
and  goes  repeatedly  in  the  course  of  a  few  days,  and  may  not 
last  each  time  more  than  half  an  hour.  It  may  suddenly 
cease  by  the  expulsion  of  mucus,  either  by  blowing  the  nose 
or  by  a  coarse  inspiratory  effort  when  the  mouth  is  closed. 

When  the  nares  are  loaded  and  narrowed  with  mucus,  the 
coarse  inspiratory  effort  just  referred  to  is  frequently  made. 
A  prolonged  inspiration  is  effected,  the  mouth  being  closed, 
the  nostrils  are  narrowed  at  their  facial  extremity,  a  smart 
current  of  air  is  drawn  from  without  along  the  nasal  canals ; 
the  whole  nasal  apparatus  is  thrown  into  prolonged  vibration, 
and  a  peculiarly  coarse  and  highly  disagreeable  noise  is 
made.  This  is  frequently  repeated.  A  coarse  sucking-like 
or  snuffing  sound  is  produced.  Ulcerations  of  the  mucous 
membrane  of  the  nasal  canals  are  sometimes  mduced,  but 
this  is  much  more  a  feature  of  the  third  than  of  the  second 
stage  of  phthisis. 


CHAP.  XXV. 

second  stage — continued. 

Concluding  Kemarks.  —  Duration.  -  Grouping  of  Signs.  -  Exchange  for  Signs 
of  Third  Stage :  for  Signs  of  Fourth  Stage. 

The  duration  of  the  signs  of  the  second  stage  of  phthisis,  is 
upon  the  whole  greatly  shorter  than  the  first  and  third 
stages.  In  some  cases  it  is  even  shorter  than  the  duration 
of  the  signs  of  many  examples  of  the  disease  in  the  fourth 
siage.  The  signs  last  generally  some  weeks.  They  seldom 
endure  longer  in  one  place  than  two  months,  being  then 
succeeded  by  the  signs  of  cavities  of  some  considerable  size, 
i  e.  of  the  third  stage.  In  active  cases,  in  young  adults,  and 
in  cases  marked  by  much  inflammatory  action,  the  softening 
process  may  be  concluded  in  a  few  days,  and  the  parts  being 
expectorated,  cavities  with  their  peculiar  signs  are  formed. 

The  grouping  of  the  signs  of  the  second  stage  is  less  varied 
than  in  the  first.  The  moist  crepitation  is  always  a  leading 
and  prominent  sign.    There  may,  or  may  not,  be  dullness  ot 
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the  percussion  sound,  there  may,  or  may  not,  be  deficiency 
of  motion  and  deviations  from  the  natural  shape  of  the  thorax, 
but  we  have  always  the  one  grand  sign,  viz.,  moist  crepi- 
tation. 

The  course  of  the  signs  of  the  second  stage  of  phthisis  is 
frequently  cut  short  by  death,  particularly  in  the  acute  form 
of  the  disease,  and  in  young  subjects  of  weakly  and  irritable 
constitution. 

The  second  stage  signs  must  in  every  case  of  phthisis  be 
present  before  the  commencement  of  the  third  stage.  But 
I  am  not  sure  that  the  second  stage  may  not  pass  directly 
into  the  fourth  or  perforation  stage  without  the  occurrence 
of  the  third.  If  this  event  ever  take  place,  that  is,  if  per- 
foration may  occur  in  the  course  of  softening,  then  the  signs 
of  the  second  stage  may  be  exchanged  at  once  for  those  of 
perforation  or  pneumothorax.  Of  this  fact  I  am  certain, 
that  I  lately  discovered  the  signs  of  perforation  in  a  gentle- 
man who  only  some  days  before  afforded  to  careful  exami- 
nation the  humid  crepitation  of  the  second  stage  only,  and 
who,  moreover,  had  been,  as  his  friends  stated,  in  perfect 
health  some  weeks  before,  and  had  just  accomplished  a 
pedestrian  excursion  upon  the  Pyrenees. 

The  signs  of  the  second  stage  when  succeeded  by  those 
of  the  third,  are  by  no  means  lost  as  a  whole.  The  chief 
difference  in  respect  of  the  second  stage  signs,  is  the  loss  of 
the  moist  crepitation  sound  at  the  spot  which  has  become 
excavated.  The  moist  crepitation  may  even  yet  continue, 
and  appear  around  the  seat  of  the  cavity  at  another  part  of 
the  diseased  side,  as  the  middle  or  the  base,  or  it  may  be 
now  heard  upon  the  opposite  side  of  the  chest. 


CHAP.  XXVI. 

THIRD  STAGE. 

Decisive  Nature  of  Signs.— Grouping  of  Signs. -Cavernous  respiration  Sounds: 
little  audible:  blowing,  gentle,  and  harsh.— "  Sawing "  cavern  Sounds  — 
Creaking  Sounds  —  Amphoric  blowing.  —  Cavernous  Ehonehus.  —  Cavern 
crack l.ng.-Metallie  Tinkle.-  Musical  cavern  Sounds.- Liquid  cavernous 
Sounds  and  their  Seats.— Cough  cavern  Sounds.— Table. 

Tin;  physical  signs  of  the  chest,  throat  and  oro-nasal  passages 
in  the  third  stage  of  phthisis  or  that  of  excavation,  are  those 
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which  are  generally  presented  by  the  sufferer  from  phthisis, 
to  the  consultant  physician,  when  he  first  offers  himself  for 
examination,  when  he  desires  to  know  whether  his  lungs  are 
"  touched,"  and  demands  "  a  cure  for  his  cough."  A  large 
proportion  of  the  patients  really  suffering  from  phthisis,  who 
have  presented  themselves  before  me  for  advice,  both  at 
my  private  house  and  at  the  Hospital  for  Consumption, 
have  been  found  to  be  in  the  third  stage  of  the  disease, 
and  to  afford  those  physical  signs  which  are  perfectly  decisive 
of  the  nature  and  extent  of  the  malady.  Not  less  than  one 
in  two  of  phthisical  patients  presenting  themselves  have 
been  found  the  subjects  of  signs  which  have  permitted  no 
doubt  whatever  of  the  advanced  condition  of  the  malady; 
and  this  proportion  has  held  nearly  as  well  with  those 
patients  who  were  not  materially  wasted,  and  who  still  ex- 
hibited in  no  small  degree  the  usual  accepted  signs  of  good 
health,  such  as  embonpoint,  florid  complexion  and  muscular 
activity,  as  with  the  thin  and  emaciated  subjects.  I  may 
safely  say  that  of  phthisical  persons  consulting  me  in  private, 
three  fourths  have  cavities. 

The  vast  importance  of  the  physical  signs,  of  the  ability 
to  detect  them  or  recognise  them,  and  their  value  as  ex- 
ponents of  morbid  structure  and  morbid  conditions  within 
the  chest,  must  appear  manifest  from  these  facts.  The 
symptoms  of  the  patient,  if  of  less  value  than  the  signs  in 
the  first  stage  of  phthisis,  are,  at  least  as  far  as  diagnosis  ^ 
is  concerned  in  the  third  stage,  of  scarcely  any  value  what- 
ever compared  with  physical  evidence.  The  inspection  of 
the  chest,  the  percussion  and  auscultation  occupying,  it  may 
be  not  more  than  three  minutes,  are  perfectly  decisive.  As 
far  as  the  question  of  the  nature  of  the  disease,  its  stage, 
and  perhaps  even  the  prospects  of  the  patient,  are  concerned, 
the  long  narrative  of  friends  is,  in  the  last  degree,  tedious  and 
unprofitable  compared  with  the  information  the  skilful  adept 
in  physical  diagnosis  obtains  from  his  physical  examination, 
it  may  be  of  not  more  than  two  minutes'  duration.  So  much 
more  valuable  are  two  minutes  spent  in  actual  examination, 
than  half  an  hour  given  to  the  history  of  the  case  in  the 
third  stage  of  phthisis,  that  whenever  I  find  a  private 
patient  presenting  a  reasonable  probability  of  his  disease 
having  arrived  at  a  period  beyond  the  first  stage,  I  in- 
variably beg  that  I  may  be  permitted  to  examine  the  chest 
first.  After  this  I  am  willing  to  listen  to  the  history  of 
the  case.  When  once  I  have  examined  the  chest,  &c,  and 
discovered  the  signs  of  the  third  stage,  I  devote  no  time 
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to  evidence  that  can  only  lead  to  suspicion.  There  is  now 
no  occasion  to  weigh  probabilities  as  to  the  nature  of  the 
disease,  and  time  may  be  more  profitably  expended,  for 
the  patient,  in  giving  directions  for  the  mitigation  of  his 
malady,  the  relief  of  his  symptoms,  and  for  increasing  by 
ever  so  little  the  moderate  chances  of  his  recovery.  Having 
examined  the  patient,  and  found  those  physical  signs  pregnant 
with  his  fate,  the  physician  can  then  interpret  with  intelli- 
gence, or,  as  with  the  key  of  the  scholar,  the  narrative  of 
his  patient,  and  knowing  the  value  of  his  life,  may  direct 
with  profit  and  prudence,  brief  as  it  is  likely  to  be,  how 
it  shall  be  expended  to  the  greatest  advantage. 

It  may  be  permitted  to  me  to  remark  here  upon  the  ex- 
traordinary precision  of  the  knowledge  the  expert  physi- 
cian obtains  from  physical  signs.  The  knowledge  they  im- 
part as  to  the  nature  of  the  disease  of  the  patient  is  in 
itself  marvellous,  and  the  impression  made  upon  the  mind 
of  the  physician  conveys  an  extraordinary  consciousness  of 
the  power  of  knowledge  and  education.  He  feels  that  the 
thick  and  vague  atmosphere  of  conjecture  is  dissipated,  and  a 
clear  well  defined  landscape  is,  as  it  were,  presented  to  his  eye. 
The  opprobrium  of  doubt  and  uncertainty,  which  has  been  so 
freely  attached  to  medical  science,  he  feels  is,  now  at  least, 
altogether  misplaced  and  totally  unjust.  He  may  compare 
with  the  surgeon  in  his  happiest  moments  of  precision,  even 
as  when,  in  a  case  of  suspected  stone  in  the  bladder,  he  realises 
the  fact  by  the  clink  and  impulse  gained  by  the  introduction 
of  the  sound.  The  physician  dealing  with  phthisis  in  its 
thiM  stage  knows,  by  the  evidence  of  physical  signs,  as 
certainly  the  condition  of  the  lungs,  as  in  some  obscure 
affections  of  females,  the  accoucheur,  by  means  of  tactual  ex- 
amination, finds  the  case  to  be  one  of  natural  pregnancy.  In 
the  one  case  a  cavity  has  been  physically  discovered,  in  the 
other  a  child  has  been  felt. 

In  describing  the  physical  signs  of  the  third  stage  of  the 
thorax  in  pulmonary  consumption,  I  shall  take  them  in  the 
order  of  their  prominence  and  of  their  importance;  but 
before  proceeding  to  a  detailed  account  of  each  sign,  it  may 
be  well  to  describe  the  general  results  of  examination.  In  a 
very  large  proportion  of  the  examples  of  phthisis  in  its  third 
stage  which  have  come  before  me,  and  they  must  have 
amounted  to  some  thousands,  I  have  noted  the  following 
conditions  of  the  chest.  We  observe  that  the  chest  below 
the  clavicle  is  decidedly  flattened  or  depressed  into  a  shallow 
hollow    The  heart's  impulse  is  seen  and  felt  at  the  second 
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interspace,  on  the  left  side  of  the  chest,  if  the  disease  he  lo- 
cated there;  on  the  right  side,  if  that  side  be  the  one  affected. 
The  interspace  is  constantly  moving  backward  and  forward. 
If  the  single  stethoscope  be  applied  to  the  diseased  part,  we 
notice  that  no  vesicular  fine  divided  sound,  such  as  of  air 
blown  through  a  hair  sieve,  is  to  be  heard  as  in  health,  and  in 
its  place  the  noise  of  air,  as  if  moving  in  large  unopposing 
chambers,  is  made  out.    The  sounds  of  air  moving  in  these 
chambers  vary  much  ;  sometimes  they  are  blowing  and  saw- 
ing, as  if  the  air  were  opposed  in  its  entrance  into  the  cham- 
bers and  in  its  exit,  by  the  bronchial  tube  or  the  mouth 
of  the  cavity.     Frequently  a  moist  sound  is  heard,  from  the 
air  passing  into  the  cavity,  forming  a  bubble  with  the  liquid 
which  it  meets  at  its  point  of  passage  into  the  cavity.  Dry 
cavernous  quasi-creaking  sounds  are  occasionally  heard  in  the 
more  passive  and  chronic  examples  of  the  disease.     If  the 
patient  speak,  the  voice  seems  to  be  whiffed  from  a  cavity 
immediately  under  the  stethoscope  into  the  ear  of  the  aus- 
cultator.     This  takes  place  when,  as  in  most  cases,  there 
exists  a  free  communication  between  the  cavity  and  the 
laryux,  and  when  the  pulmonary  structure  between  the  cavity 
and  the  walls  of  the  chest  under  the  stethoscope  is  reduced 
to  a  rather  thin  partition.    Sometimes  the  voice  is  very 
strong,  less  clearly  articulated  and  distinct,  but  shaking  in 
an  undue  manner  the  stethoscope,  and  even  the  auscultator's 
head.     This  occurs  when  the  cavity  is  rather  small,  has  full 
bronchial  communication,  and  is  covered  with  some  thickness 
of  pulmonary  structure  more  or  less  devesiculated.    The  per- 
cussion note  is  dull  in  most  instances,  short  in  vibration  area 
and  in  duration,  and  contrasts  strongly  with  the  resonance 
of  any  healthy  part  of  the  chest.     The  heart's  sounds  are  far 
more  loud  at  the  second  interspace  where  the  impulse  is  seen 
than  at  the  apex,  i.  e.  at  the  fifth  interspace,  the  normal  point 
of  greatest  intensity. 

In  some  examples  of  phthisis  in  the  third  stage,  forming 
a  small  group  of  cases,  the  flattening,  the  dullness,  and  the 
distinct  chamber  dry  sounds  are  not  to  be  found,  or,  at  least 
in  the  decided  form,  obtained  in  the  former  and  much  larger 
group  of  cases.  The  chief  signs  are  moist  cavernulous,  petty 
gurgling  sounds,  and  a  somewhat  strongly  vibrating  voice. 
There  is  often  no  depression,  and  the  alteration  of  the  per- 
cussion sound  may  be  very  little  marked.  These  are  acute 
cases,  accompanied  with  much  secretion,  having  small  cavities 
frequently  connected,  occasionally  descending  to  the  base, 
and  of  very  recent  formation.     Examples  so  marked  arc 
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generally  found  in  children  and  young  adults,  and  they 
prevail  much  amongst  irritable,  strumous  persons.  Very 
frequently  these  cases  terminate  in  death,  ere  large  caverns 
can  be  formed;  but  a  few  examples  continue  long  enough, 
and  become  signalized  by  large  cavern  moist  sounds,  or 
gurgling  and  cavernous  pectoriloquy.  A  very  few  cases  con- 
tinue longer,  and  lose  much  of  the  excessive  secretion,  and 
with  it  the  moist  sounds,  now  to  be  replaced  by  the  large 
dry  air  chamber  sounds  noted  in  the  first  group  of  cases. 

A  small  group  of  cases  is  found  presenting  very  different 
characters.  The  percussion  note  is  tympanitic  all  below  the 
clavicle.  Amphoric  bottle-neck  blowing  or  chink-blowing  is 
heard  chiefly  at  the  superior  regions,  but  it  may  be  through- 
out the  entire  side ;  a  few  moist  crepitations  may  be  heard 
above  the  clavicle ;  no  vesicular  respiration  sound  is  heard 
throughout  the  side;  the  voice  sounds  as  it  would  in  a 
pitcher.  These  are  examples  of  phthisis  in  the  third  stages, 
complicated  with,  and  rendered  very  urgent  by,  perforation 
of  the  pleura,  and  by  pleural  respiration,  instead  of  pulmo- 
nary respiration.  This  is  a  very  remarkable  group  of  cases. 
The  examples  of  which .  it  is  composed  have  generally  been 
a  long  time  in  the  third  stage.  Their  physical  peculiarities 
depend  upon  an  organic  change  to  which  all  third-class  cases 
constantly  tend.  Their  signs  are  highly  striking,  and  differ 
greatly  from  those  of  the  third  stage.  The  subjects  of  this 
condition  tend  to  speedy  death.  For  these  and  other  reasons 
I  have  determined  to  treat  this  group  of  cases  as  examples  of 
phthisis  in  a  new  or  fourth  stage  of  the  disease.  In  doing 
this  I  am  diverging  from  the  path  trodden  by  other  physi- 
cians, but  I  believe  the  advantages  of  this  step  will  counter- 
balance its  inconveniencies. 

Another  group  of  cases  small  in  number  comes  under  our 
notice.  They  are  signalized  by  cavernous  gurgling  or  respi- 
ratory and  vocal  sounds  at  the  apex,  less  extensive  than 
ordinary,  and  by  absolutely  dull  percussion  of  the  side  with 
decubitus  on  the  affected  side,  absence  of  respiration,  and 
occasionally  with  trembling  goat-like  voice.  These  are  cases 
of  phthisis  in  the  third  stage,  complicated  with  empyema  on 
the  affected  side. 

These  are  the  well-defined  and  distinct  groups  of  cases 
which  present  themselves  to  the  physician.  Other  groups 
may  be  said  to  exist,  but  they  are  less  distinct  than*  those 
described,  and  are  rather  varieties  of  the  above  croups 
than  separate  ones.  Thus  we  occasionally  see  a  case  of 
phthisis  in  the  third  stage,  with  all  the  signs  of  the  first 
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group,  excepting  the  dull  percussion.  The  dullness  may  not 
be  present  on  account  of  emphysema,  or  of  the  great  extent 
of  the  cavity  filled  with_  air,  or  of  the  absence  of  hard  or 
firm  binding  exudation,  nevertheless,  it  would  be  an  unneces- 
sary multiplication  of  groups  to  form  one  for  such  exceptional 
conditions,  these  being  of  little  importance  under  the  cir- 
cumstances, or  in  a  question  of  general  arrangement. 

Cavernous  respiration  sounds  in  the  third  stage  op 
phthisis. — When  one  ear  of  the  physician  is  applied  over  the 
seat  of  a  considerable  or  large  cavity  in  the  lungs,  whether 
immediately  or  by  means  of  a  sound  conducting  instrument, 
certain  sounds  are  heard  which  never  exist  in  health,  and 
fortunately  they  possess  such  distinctive  characters,  that, 
though  varying  much  in  themselves,  they  cannot  be  mistaken 
except  in  very  rare  cases,  for  the  sounds  of  the  lung  in  other 
morbid  conditions.  In  nearly  every  example  of  phthisis  in 
the  third  stage,  which  is  one  of  considerable-sized  cavities, 
certain  sounds  are  heard  during  respiration,  during  the  ad- 
mission into,  and  expulsion  of  ak  from  the  chest,  and  indeed 
from  the  cavity  itself.  These  sounds  tell  their  history  the 
moment  they  are  heard.  They  are  the  products  of  air  passing 
into,  and  out  of,  chambers,  more  or  less  moist,  with  more  or 
less  opposition  from  the  cavities,  their  tubes  and  their  contents ; 
and  the  mind  of  the  auscultator  perceives  this  the  moment 
they  are  heard.  The  mind  is  conscious  that  the  sounds  differ  in 
toto  from  those  of  air  passing  into  and  out  of,  vesicular  lung. 

In  almost  all  examples  of  cavernous  sounds,  we  discover  a 
deficiency  of  fullness  and  duration.  There  may  be  present 
loud  gurgling,  creaking  or  popping,  yet  there  is  absent  that 
fullness  and  prolongation  which  we  mark  at  the  seat  of  healthy 
lung.  Even  when  "sawing"  sounds  are  heard,  the  duration 
and  fullness,  so  to  speak,  are  remarkably  deficient.  This 
reduction  of  the  duration  and  fullness  of  sound  in  cavities 
compared  with  the  sounds  of  healthy  lung  is  ascertained  by 
successive  trials  of  the  unhealthy  and  the  healthy  parts  with 
the  aid  of  the  single  stethoscope,  or  simply  by  the  application 
of  one  ear.  But  to  realise  the  deficiency  in  a  much  more 
marked  degree,  it  is  simply  necessary  to  apply  the  two  ears 
at  once  to  the  unhealthy  and  the  healthy  parts  of  the  chest 
respectively,  which  is  virtually  done  by  employing  my  dif- 
ferential stethoscope.  While  a  full  prolonged  noise  of  ve- 
sicular respiration  is  heard  by  means  of  one  ear,  no  sound 
whatever  is  heard  by  means  of  the  other,  unless  strong 
adventitious  sounds  are  proceeding  from  the  cavity,  such  as 
gurgling  or  "sawing"  or  creaking,  and  these  sounds  are 
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always  greatly  less  full  than  the  sounds  heard  by  means  of 
the  other  ear  connected  with,  or  applied,  by  means  of  the 
stethoscope  to,  the  healthy  lung.  The  sounds  in  the  two 
ears  respectively,  measured  by  the  sensations,  the  auscultatory 
experiences,  have  this  comparative  duration  and  fullness  de- 
noted by  these  diagrams. 


Healthy  side.  Cavern  side. 


_  When,  as  very  frequently  happens,  a  cavern  is  comparatively 
silent,  inconsequence  of  active  arterial  action  and  over-secretion 
having  ceased,  and  from  the  absence  of  much  friction  between 
the  air  and  the  walls  and  openings  of  the  cavity,  little  cavern 
sound  only  is  heard  by  the  single  ear,  employed  either  direct 
or  by  the  medium  of  the  stethoscope.  But  when  the  two  ears 
are  applied  at  the  same  moment,  to  the  unhealthy  and  a 
healthy  part  respectively,  by  means  of  the  differential  stetho- 
scope, no  sensation  of  sound  whatever  is  obtained  throuo-h  the 
ear  connected  with  the  cavern.  A  noise,  viz.,  the  sound°of  the 
cavern,  is  of  course  conducted  into  the  ear;  but  in  the  presence 
ot  the  full  and  prolonged  impression  made  upon  the  other 
ear,  it  fails  to  produce  the  very  least  sensation.  The  sounds 
of  the  cavern  and  the  sounds  of  the  healthy  lung,  as  thus 
tested  by  the  sensations  which  they  produce,  are  respectively 
ml  and  full-prolonged.  The  following  diagrams  represent 
the  sounds  as  expressed  or  measured  by  their  respective  sensa- 
tions The  dotted  circle  is  nil,  and  appertains  to  the  cavity : 
healthytun"'      repreSentS  m  sound>  and  appertains  to  the 

Healthy  part.  Cavern, 

I 

\ 

\ 

^8en^jal  a.bsence  of  respiration  sound  at  the  cavity  is 

speaic.  j  oe  order  of  things  is  now  reversed.  The  cavitv 
part  usually  rings  with  the  voice,  while  the  healthy  partis 
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silent.  The  acoustic  circles  may  serve  to  convey  a  ready 
impression  of  these  results. 

Cavity  side.  H  ealtby  side. 


Respiratory  (  Respiratory 
Sound*.      \  I 


f  \ 

Vocal  Sounds.  1  Vocal  Sounds. 


The  deficiency  of  sound  which  exists  in  caverns  is  much 
more  distinctly  made  out  by  the  differential  stethoscope  than 
by  any  other  means,  and  the  employment  of  this  instrument, 
even  for  one  moment,  will  suffice  to  impart  a  consciousness  of 
deficiency  that  is,  even  on  the  first  trial,  very  striking.  This 
deficiency  is  always  most  useful  in  marking  and  proving  the 
presence  of  an  abnormal  state  at  one  or  other  part,  far  most 
frequently  at  the  part  which  fails  to  give  a  sensation. 

In  some  few  examples  of  cavities  attended  with  very  loud 
sounds,  such  as  loud  sawing  and  loud  blowing,  and  when  the 
respiratory  sounds  of  the  healthy  side  have  been  rather  feeble, 
I  have  found  the  morbid  sounds  to  eclipse  the  healthy  ones. 
Instead  of  silence  being  observed,  at  the  diseased  side,  silence 
is  maintained  at  the  healthy.  The  figures  represent  these 
acoustic  phenomena. 

Cavity  side.  Healthy  side. 


V 


Though  the  results  of  the  employment  of  the  differential 
stethoscope  have  been  thus  rather  largely  dwelt  upon,  no  fear 
is  entertained  that  the  reader,  when  he  has  himself  tested  the 
instrument  upon  patients  in  the  third  stage  of  phthisis,  and 
compared  impartially  its  testimony  with  that  of  the  single 
stethoscope,  will  hesitate  to  admit  that  the  attention  demanded 
for  it  has  not  been  injudicious  or  unprofitable. 

Dry  cavernous  sounds.— One  of  the  most  common  forms 
of  cavernous  respiration  sound  which  presents  itself  to  the 
physician  when  the  patient  first  seeks  his  advice,  is  one  of  a 
very  noiseless  character.    It  consists  of  the  bruit  such  as  air 
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Douses  when  gently  admitted  in  a  cnplike  chamber,  such  as  a 
small  elastic  gum  bottle  provided  with  a  large  orifice.  The 
entrance  of  air  is  gentle  during  the  inspiratory  act,  and  is 
successfully  imitated  in  the  case  of  the  gum  elastic  bottle  or 
bag,  by  gently  opening  up  the  hand  which  holds  it  in  a  com- 
pressed shape.  The  sound  is  simply  a  gentle  admission  sound. 
A  full  and  rapid  inspiration  will,  by  causing  a  more  rapid 
entrance  of  air,  succeed  in  producing  more  noise,  again  to  be 
imitated  by  rapidly  removing  the  compressing  hand  from  the 
gum  elastic  bottle.    This  quiet  chamber  admission  sound  is 
generally  followed  by  a  quiet  chamber  exit  sound.  Sometimes 
the  exit  makes  more  noise  than  the  admission ;  this  results 
from  the  construction  of  the  bronchial  entrance:  frequently 
it  is  valvular,  offering  little  or  no  resistance  to  admission,  but 
ofi(?11.0,^  SOH1G  impediment  to  expulsion.    The  solid  edge  pre- 
sented to  the  air  that  is  being  expired,  may  be  more  calculated 
to  produce  friction  and  noise  than  the  surface  operated  upon 
by  the  entering  air.    A  noisy  expiration  from  a  cavity  is  a 
common  sequel  to  a  noiseless  inspiration.    In  some  examples 
of  dry  cavities,  the  expiration  becomes  very  noisy,  and  when 
the  differential  instrument  is  employed  at  the  same  time  over 
the  cavity  and  over  a  healthy  portion  of  lung,  an  auditory 
sensation  is  obtained  in  one  ear,  and  silence  holds  in  the  other. 
The  sensation  of  sound  is  procured  from  the  ear  connected 
with  the  cavity,  and  silence  holds  with  the  ear  connected  with 
the  healthy  lung.    If  silence  has  held  in  such  a  case  in  or 
through  the  ear  connected  with  the  cavity  dvuing  inspiration, 
we  have  then  a  sensation  of  sound  during  expiration,  and  an 
absence  of  sound,  or  silence,  during  inspiration  in  the  same 
ear ;  while  the  order  is  reversed  with  respect  to  the  other  ear, 
which  has  silence  during  inspiration  and  heard  sound  durino- 
expiration.  & 

The  following  symbols  illustrate  these  auditory  phenomena. 
The  black  circles  indicate  sound,  the  dotted  circles  indicate 
silence. 

Cavity  side.  Healthy  side. 


^^^^^^^^B  rnspiialion. 
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Of  this  series  of  auditory  phenomena  I  have  at  this  moment 
a  very  fine  example  in  the  hospital,  in  a  patient  in  the  third 
stage  of  phthisis. 

The  deficient  quiet  cavernous  sound  of  phthisis  is  difficult 
to  describe.  It  possesses  very  little  of  the  positive  in  character. 
It  amounts  by  no  means  to  blowing,  unless  the  patient  quickly 
and  somewhat  abruptly  inspires.  When  he  makes  a  forcible 
imspiration,  the  term  "blowing"  may  then  be  properly 
applied  to  it.  The  sound,  from  its  want  of  loudness,  and 
from  the  absence  of  any  positive  quality,  might  almost  justify 
one  in  describing  it  as  a  noiseless  respiration  sound.  Absurd 
as  such  a  description  may  appear,  it  conveys  a  better  idea  of 
the  sound  than  any  other  I  can  give ;  for  when  contrasted  with 
the  full,  loud,  opposed  vesicular  breathing  sound  of  healthy 
lung,  particularly  when  heard  through  the  opposite  ear,  by 
means  of  my  stethoscope,  it  certainly  is  comparatively  noise- 
less ;  at  least,  that  is  the  notion  that  occurs  to  my  mind. 

That  the  sound  of  respiration  through  a  cavity  should  be 
comparatively  noiseless  appears  easy  of  explanation.  In 
vesicular  lung,  the  current  of  air  inhaled  meets  with  obstacles 
in  every  terminal  bronchus,  -and  in  every  minute  air  cell. 
These  parts  resist  motion — the  motion  of  the  air — and  motion 
resisted  is  an  essential  element  in  the  origination  of  sound. 
When  cavities  exist,  these  obstacles  are  gone,  and  sound,  if  now 
heard,  is  due  to  other  sources  of  resistance,  found  chiefly  in 
the  walls  of  the  cavity,  in  the  entrance  into  the  cavity,  and  in  the 
liquid  in  front  of  the  entering  column  of  air,  or  to  the  formation 
and  rupture  of  bubbles,  the  combination  of  air  and  liquid. 

Blowing  cavernous  sounds. — The  respiratory  sounds  of  a 
large  proportion  of  cases  of  phthisis  presenting  good-sized 
cavities,  is  decidedly  of  a  blowing  character.  The  sound  is 
that  of  air  passing  in  and  out  of  a  moderate-sized  cavity  or 
chamber  meeting  with  a  certain  amount  of  resistance.  It  is 
much  the  sound  of  air  passing  in  and  out  of  an  elastic  bottle, 
the  size  of  a  large  pear,  with  an  even  opening  of  about  one 
fourth  of  an  inch  in  diameter.  The  blowing  is  generally 
heard  during  both  inspiration  and  expiration,  but  in  most 
cases  it  is  loudest  during  inspiration ;  yet  it  is  not  uncommon 
to  find  the  expiratory  blowing  sound  louder  than  the  inspira- 
tory. The  blowing  character  is  found  in  two  degrees,  one 
gentle,  and  another  rough  and  loud,  or  simply  harsh. 

The  gentle  blowing  respiration  sound  I  have_  generally 
found  in  persons  having  a  placid  circulation,  and  in  the  case 
of  cavities  free  from  excessive  secretion  and  of  some  standing. 
This  gentle  blowing  cavernous  respiration  sound  is  the  con- 
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ditiou  which  we  usually  find  in  those  examples  of  the  disease 
that  promise  improvement  and  ultimate  contraction  and 
obliteration.  The  extent  or  area  of  the  blowing  will  generally 
serve  to  distinguish  it  from  tubular  respiration  bruit,  either  of 
simple  consolidation  or  of  cancer  of  the  mediastinum  or  the 
lung.  It  will  frequently  appear  as  if  the  sound  proceeded  from 
a  chamber  or  body  of  air  immediately  under  the  ear.  A  word 
articulated  by  the  patient  will  give,  in  general,  cavernous 
pectoriloquy, the  words  being,  as  it  were, "  talked"  immediately 
into  the  ear,  if  the  cavity  be  large  and.  superficial,  or  con- 
ducted with  force  and  great  vibration,  when  consolidated 
structure  intervenes.     When  doubt  still  exists,  a  cough  will 
produce  some  explosions  and  cavernous  friction  sounds  which 
will  aid  in  diagnosis.    The  true  bruit  de  pot  fele  sound  when 
procurable,  is  of  value  in  removing  all  doubt.  Subsequent 
examination  is  sometimes  necessary,  and  will  reveal  signs 
perfectly  decisive  of  the  cavernous  nature  of  the  gentle 
blowing  sound.    It  is  to  be  presumed  that  free  and  open 
bronchial  inlets,  i.  e.  open,  &c,  compared  with  the  size  of  the 
cavity  and  with  the  quantity  of  air  drawn  through  them,  will 
promote  softness  of  the  respiration  blowing  sounds. 

Harsh  blowing  respiration  sound  is  a  very  frequent  phy- 
sical sign  of  phthisis  in  its  third  stage.  Perhaps  in  one 
third  of  all  cavity  cases  this  form  of  respiration  sound  is 
heard.  The  sound  varies  a  good  deal  in  respect  of  intensity 
in  different  cases.  It  is  always  what  may  be  styled  blowing. 
This  blowing  sound  is  loud,  as  of  air  entering  into  a  chamber 
through  tubes  somewhat  small  for  the  quantity  of  air  passing. 
It  seems  as  if  the  air  too  were  passed  through  the  chamber 
and  the  tubes  with  more  than  the  velocity  that  holds  in  cases 
marked  with  gentle  blowing.  The  harsher  blowing  sound  is 
heard  for  the  most  part  both  during  inspiration  and  ex- 
piation ;  frequently  the  expiratory  harsh  blowing  is  louder 
during  expiration  than  during  inspiration.  The  loudness  of 
this  sound  is  much  greater  than  that  of  healthy  respiration. 
V\  hen  listened  to  with  one  ear,  while  the  other  is  occupied 
with  the  healthy  respiration  of  a  sound  part  of  the  lung,  the 
latter  sound  is  a  good  deal,  or  altogether  masked  by  it.  In 
some  instances  in  which  the  blowing  is  very  loud,  and  the 
healthy  respiration  is  faint,  the  latter  is  altogether  inaudible 
when  my  differential  stethoscope  is  applied  at  the  same 
moment  to  those  parts  of  the  chest  emitting  these  sounds 
respectively. 

The  cases  in  which  this  harsh  blowing  respiration  is  heard 
are  generally  far  advanced,  have  large  cavities,  and  are  marked 
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by  dyspnoea.  These  examples  of  disease  are  generally  pur- 
suing a  rapid  and  unfavourable  course.  The  harshness 
depends  upon  coarse  and  rough  surfaces,  and  upon  the 
rapidity  of  the  currents  of  air. 

Sawing  cavernous  respiratory  sounds.  —  Sounds  which 
answer  to  this  title  are  occasionally  heard  in  examples  of 
phthisis  in  the  third  stage  of  the  disease.  The  sound  is  so 
harsh  that  it  resembles  the  noise  of  a  saw  passed  with  force 
through  wood.  It  has  been  heard  by  me  in  about  one  cavity 
case  in  twenty.  It  occurs  not  only  during  inspiration,  but 
during  expiration  also.  The  entrance  into  the  cavity  appears 
to  be  more  rough  and  uneven  than  in  the  examples  in  which 
we  observe  mere  harsh  blowing  sounds.  The  rapidity  of  the 
respiratory  acts  is  also  greater.  The  impulse  is  great,  and 
the  resistance  is  great.  The  resulting  sound  is  therefore  loud 
and  harsh, — sawing  as  has  been  already  said.  When  the 
differential  stethoscope  is  employed  at  once  over  the  seat  of 
the  sawing  sound,  and  over  the  seat  of  healthy  vesicular 
respiration,  the  sound  of  the  latter  is  masked  or  eclipsed  by 
the  other  ;  hence  we  have  silence,  so  to  speak,  in  the  ear  con- 
nected with  the  healthy  lung,  and  loud  sawing  sounds  in  the 
other  ear  which  is  connected  with  the  unhealthy  lung.  This 
sound  is  liable  to  be  mistaken  for  very  loud  puerile  respira- 
tion. But  as  it  occurs  only  in  advanced  cases,  it  is  invariably 
associated  with  dull  percussion,  tussive  cavernous  sounds  or 
cavernous  pectoriloquy,  which  save  us  from  error. 

Creaking  and  crumpling  cavernous  sounds.  —  Sounds 
responding  to  this  title  are  frequently  heard  when  the  ear  is 
applied  either  directly,  or  by  the  medium  of  hearing  in- 
struments, over  the  seat  of  a  cavity.  These  sounds  are  such 
as  proceed  from  the  bending,  or  movement  upon  itself  of 
leather  or  hard  paper  in  a  small  chamber  filled  with  air. 
They  are  very  different  from  the  blowing  sounds.  They 
occur  in  old  dry  cavities,  and  from  the  mechanism  which 
they  at  once  suggest,  viz.,  the  bending  or  movement  of  dry 
rather  hard  leather-like  material.  The  sounds  are  short  and 
coarse.  Such  sounds  occur  in  cases  which  are  in  a  rather 
favourable  condition,  in  cavities,  perhaps  the  seat  some  time 
before  of  secretion  bruits,  and  of  much  activity,  now  m  a 
passive  condition,  slowly  contracting,  but  liable  to  become 
the  source  of  active  secretion  sounds  again.  When  the  dif- 
ferential stethoscope  is  applied  over  a  cavity  the  seat  oi 
such  sounds,  and  over  a  healthy  lung  simultaneously,  both 
ears  convey  impressionsto  the  mind.  Creaking  and  crump- 
ling sounds,  short  and  coarse  in  their  character,  are  heard 
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through  one  ear,  and  full  sustained  vesicular  respiration 
sounds  are  heard  through  the  other.  The  great  difference 
in  the  character  of  the  two  kinds  of  sounds  prevents  one 
masking  the  other,  as  happens  in  the  case  of  blowing  sounds 
and  vesicular  sounds,  which  are  closely  allied. 

These  creaking  sounds  are  almost  invariably  confined  to 
the  apex  of  the  lung.  The  most  common  seat  is  under  the 
clavicle,  but  the  sound  is  frequently  heard  above  the  clavicle, 
and  above  the  spine  of  the  scapula.  These  bruits  are  occa- 
sionally heard  as  low  as  the  nipple.  I  think  they  are  loudest 
when  heard  near  the  median  line.  I  have  on  a  few  occasions 
heard  cavernous  creaking  at  the  posterior  and  lower  part  of 
the  thorax,  but  large  mucous  or  liquid  crepitation  has  generally 

cavernous  sounds  are  not  very  likely 
to  be  mistaken  for  other  bruits,  yet  it  is  right  to  mention 
that  the  coarse  friction  sounds  of  roughened  states  of  the 
pleura  under  the  scapula  sometimes  resemble  it.   The  caver- 
nous character  of  the  sound  is  absent  in  the  latter  conditions, 
if  unconnected  with  phthisis.     I  have  occasionally  heard  a 
sound  resulting  from  air"  slowly  making  its  way  through  a 
thick,  tenacious  membrane  of  sputum,  and  causing  its  rupture 
in  a  cavity,  which  has  much  resembled  creaking,  but  attentive 
listening  will  succeed  in  the  case  of  the  former  sound  in 
recognising  the  bruit  of  a  distinct  rupture.   The  rupture  sound 
is  less  diffused  than  the  creaking.    Since  the  above  was  written 
I  have  paid  some  attention  to  this  subject,  and  lam  convinced' 
by  numerous  observations  that  sounds  closely  allied  to  creaking 
proceed  from  film  and  vesicle  bursting.    Yesterday  I  heard 
creaking-hke  sounds  in  a  girl  at  the  hospital,  having  a  cavitv, 
with  the  wooden  stethoscope.   I  now  employed  the  differential 
instrument,  with  the  result  of  making  out  distinct  bubble 
rupture  sounds.  It  would  appear  that  the  liquid  of  the  bubbles 
or  nlrns,  m  order  to  imitate  creaking,  must  be  rather  thick,  and 
that  the  rupture  must  take  place  in  small  cavities,  and  not 
very  superficial.    It  has  been  already  stated  that  the  audition 
ol  moist  crepitation  sounds,  is  better  effected  by  the  differential 
and  other  air  instruments,  than  by  the  wooden  stethoscope. 

Amphoric  blowing  is  a  bruit  which  we  occasionally  hear 
proceeding  from  cavities  in  the  lung.  A  similar  sound  has 
long  been  described  m  connection  with  perforation  of  the 
pleura  covering  a  vomica,  and  is  familiar  to  those  who  have 
bad  many  opportunities  of  auscultating  cases  of  pneumothorax  ■ 
I  have  heard  distinct  amphoric  respiratory  sounds  proceeding 
*m  ,,,-mes  in  some  dozen  cases.  It  is  a  fine  gentUTow  n? 
-ukI,  unaccompanied,  indicating  diffusion  in  a  large  chambef 
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and  having  a  metallic  or  glass  or  porcelain  tone.  The  sound 
resembles  closely  the  noise  produced  by  blowing  lightly  and 
rather  obliquely  into  an  empty  bottle  through  a  narrow  orifice. 
Two  conditions  seem  to  be  necessary  for  the  production  of 
this  sound  in  cavities.  1.  A  cavity  of  some  very  considerable 
size,  empty,  or  nearly  empty,  and  possessed  of  comparatively 
smooth,  thin,  and  vibratory  walls,  capable,  too,  of  reflecting 
sound ;  2.  A  narrow  pervious  opening. 

When  amphoric  respiration  is  entirely  due  to  the  presence 
of  a  cavity,  I  have  invariably  found  the  case  very  far  advanced, 
and  in  most  instances,  the  patient  has  been  in  a  rather  ex- 
hausted condition.  A  large  excavation  has  certainly  been 
present  in  all  examples,  as  has  been  revealed  by  the  great 
extent  of  area  of  cavernous  pectoriloquy. 

The  seat  of  amphoric  cavernous  respiration  sounds  has  been 
under  the  clavicle,  at  the  mammary  and  the  scapular  regions. 
I  have  seldom  heard  it  below  the  angle  of  the  scapula.  I  have 
never  perceived  it  above  the  clavicle,  the  thickening  and  ad- 
hesions there  opposing  it.  When  it  is  heard  in  front,  it  is  gene- 
rally to  be  also  made  out  posteriorly,  and  on  the  same  level. 
Pectoriloquy  of  a  cavernous  character  has  always  accompanied 
this  respiration  sound,  in  my  experience,  and  it  has  had  the 
diffused  pitcher  tone.  The  voice,  with  a  silvery  diffused  quality, 
is  wafted,  as  it  were,  by  a  volume  of  air,  direct  into  the  ear, 
and  without  sensible  vibration  of  the  solid  parts  of  the  chest. 
Percussion  gives  invariably  a  very  dull  sound.  These  two 
signs  serve  to  prove  that  the  amphoric  respiration  sound  is 
simply  cavernous,  and  is  not  due  to  perforation  of  the  pleura. 
Under  the  latter  accident,  circumscribed  pectoriloquy  is  not 
heard,  and  percussion  is  tympanitic,  or  empty  barrel-like,  over 
the  greater  part  of  the  affected  side  of  the  thorax. 

Cavernous  rhonchus.— A  sound  which  may  be  thus  desig- 
nated, is  occasionally  heard  to  proceed  from  a  pulmonary 
cavity.  It  is  a  snoring  sound,  as  it  were,  passed  into  a  small 
air  chamber.  It  is  the  simple  sonorous  rhonchus,  with  this 
difference,  that  instead  of  being  confined  to  a  tube,  it  is  passed 
into  a  cavity,  and  acquires  a  corresponding  cavity  character. 
It  is  most  frequently  heard  in  the  case  of  small  recent  cavities 
conjoined  with  bronchitis,  or  with  bronchitic  thickening  or 
narrowing.  It  is  frequently  of  service  in  diagnosticating  cavi- 
ties of  a  small  size,  when  percussion  is  still  little  abnormally 
affected.  It  is  best  developed  by  desiring  the  patient  to  make 
a  deep  inspiration.  The  simple  sonorous  rhonchus  of  tubes  is 
then  suddenly  converted  into  very  distinctive  sonorous  rhon- 
chus of  cavities.    Suddenly  the  rhonchus  bruit  acquires  an 
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element  of  cavity  character.  The  cavity  is  opened  up  by  a 
strong  inspiration,  and  the  sound,  hitherto  confined  to  tubes, 
is  carried  or  puffed  into  cavities,  and  to  be  rendered  audible 
with  cavity  quality,  at  the  exterior  of  the  chest.  I  have,  by 
means  of  this  sound,  frequently  diagnosticated  small  cavities 
with  more  certainty  than  I  could  have  done  without  it. 

Cavernous  cracking. — This  is  a  sound  which  I  frequently 
hear,  and  it  is  of  some  value  as  a  diagnostic  element.  Fre- 
quently, when  cavernous  respiration  blowing  sounds  are  feeble, 
as  is  often  the  case  when  by  the  declension  of  the  ribs  and 
contraction  of  the  cavity  walls,  the  quantity  of  air  introduced 
into  the  abnormal  chamber,  is  greatly  reduced,  so  much  so 
as  to  cause  little  bruit,  this  sound  will  reveal  the  existence  of 
the  excavation.    A  film  of  thick  mucus  fills  up  the  cavity 
opening  of  a  bronchial  tube.    A  little  air  passes  through,  the 
membrane  bursts,  and  a  crack  is  heard.    This  crack  differs 
from  mere  bronchial  crack  in  this  respect,  that  it  possesses  a 
cavity  character.    Instead  of  a  mere  tubular  character,  which 
bronchitic  cracking  possesses,  this  cavernous  crack  has  a 
distinct  chamber  quality.    The  cavernous  character  of  the 
crack  varies  in  respect  of  its  extent,  according  to  the  size  of 
the  cavity.     This  sound  is  heard  only  when  cavities  are 
present.    It  is  often  elicted  by  deep  inspiration,  when  it  has 
been  absent  during  placid  respiration.   It  has  been  exclusively 
confined  to  inspiration,  in  my  experience. 

Metallic  tinkling  in  cavities.— A  sound  nearly  identical 
with  the  metallic  tinkling  of  pneumothorax,  is  occasionally 
heard  proceeding  from  cavities  in  the  third  stage  of  phthisis. 
I  have  heard  it  distinctly  developed  in  some  dozen  cases.  It 
resembles  the  sound  that  is  produced  by  dropping  a  shot  or  a 
drop  of  water  into  a  bottle  having  a  little  water  at  the  bottom 
but  otherwise  filled  with  air.    It  may  be  closely  imitated  by 
causing  a  bubble  to  rupture  in  an  india-rubber  bag  filled  with 
air.    The  title  of  amphoric  tinkling  would,  perhaps,  suffice  to 
convey  a  more  exact  idea  of  its  nature  and  character  than 
that  of  metallic  tinkling.  The  sound  is  clear,  prolonged,  gently 
silvery  ringing,  and  of  a  metallic  tone;  its  area  is  extensive, 
it  is  produced  in  a  cavity,  and  it  impresses  this  fact  upon  the 
mind ;  and  the  walls  of  the  chamber  consonate  with  the 
aeriform  sound,  i.  e.  the  sound  that  is  originated  in  the  air  of 
the  cavity.     The  metallic  or  amphoric  tinkle  acquires  its 
metallic  character  from  the  complete  reflection  of  the  sound 
irom,  and  the  consonance  of,  the  walls  of  the  cavity.  The  walls 
when  this  sound  is  produced,  are  comparatively  smooth,  and 
free  from  that  spongy,  soft,  porous  condition  which  serves,  as  it 
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were  to  absorb  sound  and  sensibly  to  muffle  it.  When  amphonr 
tinkling  is  heard  in  a  cavity,  the  patient  is  generally  not  far 
removed  from  the  fatal  termination  of  his  disease.  Yet  I 
have  heard  it  in  a  man  (Watson)  who  was  under  my  care  at 
the  Hospital  for  Consumption,  some  months  ago,  who  presented 
a  fair  appearance,  who  was  able  to  walk  about,  and  who  still 
entertained  great  hopes  of  his  ultimate  recovery. 

The  mechanism  of  amphoric  tinkling  is  this  :  — -  At  the 
bronchial  entrances  of  a  cavity,  thin  liquid  in  small  quantity 
is  present ;  when  the  chest  expands  during  inspiration,  a  thin 
vesicle  or  film  is  formed ;  the  air  passing  on,  the  vesicle  or 
film  is  ruptured  in  a  sharp  manner.    An  explosion  sound  is 
produced :  this  is  passed  through  the  air  in  the  cavity,  and  is 
very  completely  reflected  by  the  somewhat  hard,  even  walls 
of  the  morbid  chamber,  and  by  the  liquid,  if  any,  which  may 
be  present  at  the  lower  part  of  the  cavity,  the  walls  themselves 
likewise  consonating.    The  amphoric  tinkling  of  cavities  is, 
for  the  most  part,  heard  only  only  once  during  one  inspira- 
tion    It  may  be  repeated,  but  this  is  rarely  the  case.    It  is 
not  unlikely  that  a  bubble  bursting  in  such  a  cavity  may 
produce  this  sign.    This  sign  is  not  continuously  present  m 
most  patients  who  afford  it.    It  may  be  present  during  a  few 
inspirations  only,  or  it  may  exist  for  half  an  hour  or  an  hour, 
and  then  become  inaudible  for  some  time.    However,  careful 
examination  will  generally  discover  it  some  time  each  day. 
Proneness  to  intermit  is  a  strong  feature  of  this  remarkable 
respiratory  sign.    The  frequent  dependence  of  this  sound  upon 
the  presence  of  secretion  at  the  cavity  extremity  of  a  bronchial 
tube  will  suggest  an  explanation  of  the  inconstant  presence 
of  it.    Secretion  may  be  one  moment  arrested  or  coughed 
aside,  while  it  may  be  again  present  within  a  very  short  period. 
When  this  sign  is  coincident,  as  it  almost  always  is,  with  the 
inspiratory  act,  the  mechanism  is  exactly  as  has  been  above 
explained.    But  metallic  or  amphoric  tinkling  occasionally 
occurs  in  cavities  once  now  and  then,  perhaps  once  m  halt  an 
hour,  or  it  may  occur  in  rapid  succession  totally  irrespective 
of  the  inspiratory  act.    When  this  sign  thus  manifests  itselt, 
it  depends  upon  the  bursting  of  a  bubble  in  a  large  cavity 
with  the  physical  conditions  I  have  above  referred  to.  lfte 
vesicle  is  formed  at  the  surface  of  the  liqmd  which  is  lying 
at  the  bottom  of  the  cavity,  and  it  bursts  at  all  periods  of  the 

inspiratory  acts.  ■,  . 

The  seat  of  metallic  or  amphoric  tinkle  of  cavities  is  almost 
invariably  under  the  clavicles,  towards  the  middle,  it  i| 
rarely  heard  lower  than  the  second  interspace.    I  he  sounu 
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has  not  been  heard  by  me,  as  far  as  I  can  remember,  at  the 
posterior  surface  of  the  thorax. 

This  bruit  is  incapable  of  being  heard  at  a  great  distance 
from  its  source.  It  is  of  feeble  force,  and  except  when  pro- 
pagated through  air  and  merely  thin  parietes,  it  is  soon  lost. 
This  is,  doubtless,  the  reason  that  the  amphoric  tinkling  of 
cavities  has  not  been  heard  by  me  through  the  scapula.  I 
have  observed  that,  in  all  the  examples  of  this  sign  with  which 
I  have  met,  it  has  been  associated  with  very  considerable 
thinning  of  the  chest-walls. 

The  amphoric  tinkling  of  cavities  is  to  be  distinguished 
from  the  tinkling  emanating  from  the  pleura  in  pneumothorax, 
by  the  association  with  it  of  the  same  physical  signs  which  ac- 
company amphoric  respiration  of  cavities,  viz.,  dull  percus- 
sion, cavernous  respiration,  and  cavernous  voice-signs  which 
are  very  different  from  those  which  characterize  perforation 
of  the  pleura  in  pneumothorax;  these  being  tympanitic  per- 
cussion sound,  and  absence  of  all  voice  and  respiration  sounds 
over  the  diseased  side,  excepting  of  the  amphoric  form. 
The  cavernous  tinkle  is  associated  also  only  with  the  usual 
distress  of  phthisis  in  an  advanced  stage,  while  the  other  is 
almost  invariably  marked  by  the  presence  of  very  great  and 
unusual  suffering,  which,  too,  has  been  generally  of  sudden  or 
rather  sudden  occurrence. 

Musical  cavernous  sounds. — Sounds  corresponding  to  this 
title  are  occasionally  heard  proceeding  from  cavities  in  the  lungs. 
They  are  continuous  during  the  greater  part  of  one  or  other  of 
the  respiratory  acts.  Their  intensity  is  not  great,  but  greater 
than  that  of  amphoric  tinkling.  The  sound  is  distinctly  musical, 
and  it  may  be  highly  agreeable  to  the  ear  in  a  musical  sense. 
The  musical  sounds  which  I  have  heard  resemble  much  the 
sounds  of  a  musical  string,  or  the  metal  plate  of  a  Jew's  harp. 
They  are  highly  vibratory.  They  proceed  from  a  movable 
solid  part  within  the  cavity,  being  thrown  into  vibrations  of 
equal  length  and  duration.  The  part  thrown  into  vibration 
may  be  the  loose  edge  of  a  bronchial  tube  projecting  into  the 
chamber  and  held  in  air;  or  it  may  be  a  loose  band  of 
fibrinous  tissue  stretched  across  the  cavity  ■  or  it  may  be  an 
obsolete  bronchial  tube  or  blood-vessel,  loosely  attached  at 
its  middle  to  the  walls  of  the  abnormal  excavation.  The 
force  which  throws  these  solid  parts,  or,  as  we  may  say,  these 
musical  chords,  into  vibration,  is  the  current  of  air  to  which 
they  are  exposed  during  inspiration  and  expiration.  I  re- 
member meeting  with  a  remarkable  specimen  of  cavernous 
musical  sound  in  a  female,  some  twelve  years  ago,  when  I  was 
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physician  to  the  Northern  Dispensary.  A  very  large  cavity, 
occupying  the  whole  upper  right  lobe,  existed  in  this  case. 
After  death,  a  band  of  hard  tissue,  one  inch  long,  resembling  a 
violin  string,  was  found  near  the  mouth  of  a  bronchial  tube.  The 
sound,  which  had  a  metallic  quality,  much  resembled  that  of  a 
Jew's  harp  gently  touched  by  the  fingers.  It  occurred  uni- 
formly with  the  expiration,  and  lasted  during  the  whole  period 
of  the  act.  This  patient  remained  under  my  care  for  many 
weeks,  and  at  the  numerous  examinations  I  made,  I  invari- 
ably heard  the  musical  sound  of  which  I  have  spoken.  My 
friend,  the  late  Dr.  Manson,  examined  this  patient.  In  a 
note  which  he  gave  he  describes  it  as  "  a  very  decided  metallic- 
like  thrill  during  the  whole  of  expiration,  bringing  vividly 
before  my  mind  the  drone  of  a  stocking-machine,  with  which 
I  was  very  familiar  in  my  earlier  days,  in  the  town  of  Not- 
tingham."   The  cavity  walls  were  merely  membranous. 

The  sound  was  that  not  only  of  a  chord  or  metal  plate,  but  of  a 
chord  or  metal  plate  vibrating  freely  in  a  considerable  chamber 
filled  with  air.  I  know  of  no  thoracic  sound  that  can  be  mis- 
taken for  the  cavernous  musical  sound.  It  is  true  the  rhonchi 
of  bronchitis  sometimes  became  musical,  but  the  tone  is  dif- 
ferent, and  the  cavity  quality  is  always  absent.  The  sound 
is  always  heard  at  the  upper  part  of  the  chest.  The  example 
of  the  sound  noticed  above  was  heard  loudest  in  front,  but 
could  be  heard  also  posteriorly.  As  a  diagnostic  sign,  the 
musical  cavernous  sign  is  of  little  or  no  value  in  practice,  as 
the  cavern  is  to  be  readily  made  out  by  other  signs.  Yet  it 
may  be  useful  to  mention  that  this  sign  may  be  occasionally 
expected,  in  giving  a  full  account  of  the  various  signs  of 
phthisis,  as  I  am  now  doing.  Besides,  when  it  does  occur, 
the  student  will  be  able  to  understand  it,  and  to  associate  it 
with  its  corresponding  morbid  anatomy. 

Divided  dry  cavebnous  sounds. — I  have,  in  a  few  examples, 
heard  a  divided  cavernous  sound.  The  division  has  been 
marked,  and  has  held  with  the  expiration  as  well  as  with  the 
inspiration.  I  examined  a  man  in  the  hospital  very  lately, 
whose  cavernous  respiratory  sounds  consisted  of  three  parts 
to  the  inspiration  and  two  to  the  expiration.  The  greatest  in- 
tensity was  observed  at  the  commencement  of  expiration.  The 
division  of  the  sound  was  so  marked  that  it  closely  resembled 
in  this  respect  successive  systolic  arterial  bruits.  The  sounds 
were  not  arterial,  neither  were  they  cardiac,  for  they  were  not 
synchronous  with  the  movements  of  these  parts.  The  charac- 
ter of  the  divided  sound  was  extremely  harsh,  almost  grating 
The  cavity  was  situated  at  the  left  apex,  and  the  sounds  were 
heard  along  the  whole  under  surface  of  the  left  clavicle. 
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Liquid  cavernous  sounds.  —  It  may  be  affirmed  that  li- 
quid cavernous  sounds"  almost  invariably  signalize  the  first 
period  of  the  cavern  stage  of  phthisis.     After  continuing 
some  time,  generally  weeks  or  months,  they  abate,  and  in 
numerous  examples  no  longer  exist  at  all.     In  many  ex- 
amples of  phthisis  they  continue  without  intermission  to 
the  very  end  of  the  disease,  and  as  they  marked  the  de- 
velopment of  a  cavity,  so  they  are  audible  at  the  last  mo- 
ments of  the  patient's  existence.    After  being  absent  some 
time,  it  may  be  months,  or  even  years,  in  some  of  the 
more  favourable,  the  more  chronic  and  enduring  cases,  they 
return  and  herald  the  fatal  issue.     In  the  acute  form  of 
phthisis,  liquid  sounds  generally  persist  without  intermission, 
or  only  with  some  degree  of  abatement.    In  chronic  phthisis, 
on  the  other  hand,  it  is  common  for  liquid  sounds  to  depart 
and  remain  absent  for  many  weeks,  or  even  years,  it  may  be, 
returning  for  a  few  hours  or  days,  at  distant  intervals.  In 
young  subjects  liquid  sounds  are  more  developed  and  persist 
more  than  in  older  and  less  movable  persons.    In  the  old 
and  phlegmatic,  liquid  sounds  are  less  extensive  and  less 
durable.     In  females  I   believe  liquid   sounds  are  more 
habitual  than  in  males.    Some  of  the  loudest  and  largest  and 
most  durable  forms  of  liquid  sounds  with  which  I  have  met 
have  appertained  to  young,  delicate  and  excitable  females, 
at  the  age  of  puberty  or  after  an  early  accouchement. 

Liquid  sounds  in  the  third  stage  of  phthisis  are  of  great 
value  to  the  young  auscultator ;  they  form  an  easy  test  of 
the  condition  of  the  lung.    Their  absence  frequently  entails 
upon  the  older  auscultator  no  small  amount  of  doubt  and 
uncertainty.    Their  return,  speaking  pathologically,  is  often 
a  source  of  satisfaction  to  the  oldest  and  most  practised 
-tethoscopist,  for  they  place  the  presence  of  a  lono--suspected 
cavity  beyond  the  range  of  doubt.     With  the  presence  of 
liquid  sounds  the  existence  of  a  cavity  is  frequently  a  matter 
ot  certainty ;  with  their  absence  it  is  often  a  point  of  the 
greatest  doubt  except  to  those  intimately  conversant  with 
the  different  forms  of  deficient  almost  negative  cavernous 
respiration,  and  with  other  reliable  tests. 

It  occasionally  happens  to  me,  though  daily  examining 
many  phthisical  patients  in  the  third  stages  of  their  malady, 
to  feel  that  it  would  be  a  satisfaction  and  an  additional  and 
not  superfluous  confirmation  of  my  opinion  that  a  cavity 
is  present,  to  have  a  cavernous  secretion  sound,  i.  e  a  liquid 
sign.  A  remnant  of  a  doubt  in  my  mind,  as  to  the  presence 
of  a  cavity,  is  on  an  occasion  dissipated  by  the  advent  of 
secretion,  and  of  liquid  sounds. 
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When  liquid  cavernous  sounds  are  present,  they  convey  at 
once  the  conviction  that  a  cavern  exists.  The  sounds  are  of 
the  same  character ;  they  have  the  character  of  a  vesicle  or 
buhble  bursting  into  a  chamber  or  cavity  filled,  more  or  less, 
with  air.  The  rupture  sound  is  made  out  with  readiness,  and 
the  air  cavity  or  air  chamber  quality  is  distinctly  appreciated. 
To  be  assured  that  the  sound  is  really  cavernous,  the  mind  of 
the  auscultator  must  be  informed  through  the  ear  that  it 
possesses  the  true  cavernous  character,  i.  e.  the  quality  that  is 
imparted  by  a  bubble  bursting  into  a  chamber  or  cavity  more 
or  less  filled  with  air.  To  know  what  a  cavernous  liquid 
bubble  is,  let  the  young  auscultator  fill  an  india-rubber  bag, 
or  a  bladder,  partly  with  air  and  partly  with  frothy  soap  and 
water,  and  let  him  place  the  bag  or  bladder  to  the  ear.  He 
will  now  hear  the  sound  that  I  have  attempted  to  describe. 

The  sound  of  liquid  bubbling  necessarily  varies  much  with 
the  size  of  the  bubbles  which  give  rise  to  it,  and  with  the 
extent  of  the  cavity  in  which  the  rupture  takes  place.  If  the 
bubbles  be  large — as  large  as  peas  or  beans,  which  is  frequently 
the  case,  the  mind  becomes  conscious  of  the  fact  as  to  the 
dimensions.  Such  large  bubbles  are  formed  and  rupture 
when  the  cavity  is  ample,  and  when  the  bronchial  tubes 
which  enter  it  are  of  some  considerable  capacity.  If  on  the 
other  hand  the  cavity  is  small,  and  the  air-supplying  bronchial 
tubes  are  fine,  the  bubbles  may  not  reach  beyond  the  size  of 
hemp  seeds,  yet  the  cavernous  character  of  this  sound  will 
be  recognized  by  the  quality  it  obtains  by  rupturing  in  a 
chamber  or  cavity,  which  is  very  different  from  the  character 
of  a  sound  produced  by  the  rupture  of  a  bubble  in  a  bron- 
chial tube,  unless,  indeed,  as  sometimes  happens,  it  be  greatly 
dilated. 

The  size  of  the  cavity  in  which  bubble-rupture  sounds  are 
produced  greatly  modifies  the  acoustic  result.  A  small  cavity 
gives  at  once  the  character  to  the  rupture  sound  that  belongs, 
as  we  know  from  experience,  to  such  a  physical  condition. 
We  all  know  from  experience  the  sound  produced  by  a  bubble 
bursting  into  a  large  chamber,  and  when  in  the  examination 
of  a  patient  we  perceive  such  a  sound,  we  may  be  certain 
that  a  large  cavity  is  present. 

When  bubbles  or  vesicles  of  large  size  form  and  rupture 
into  a  large  cavity,  the  sound  produced  is  much  that  of  air 
rushing  in  great  bubbles  into  a  bottle  filled  with  water ;  it 
is  that  of  gurgling.  When  the  bubbles  or  vesicles  are  small, 
and  the  cavity  is  small,  petty  gurgling  is  obtained ;  the 
sound  of  smaller  bubbles  bursting  into  a  phial  or  small  bag. 
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Gurgling  generally  takes  place  near  the  surface  of  the 
chest,  and  the  sound  conveys  this  idea  to  the  mind  of  the 
auscultator.  The  larger  the  gurgling  the  more  near  it  ap- 
peal's to  he  to  the  ear,  and,  no  doubt,  it  is  really  nearer ;  for, 
when  large  gurgling  takes  place,  it  will  generally  be  found 
that  very  much  of  the  lung  structure  has  been  carried  away, 
and  that  extensive  excavation  is  present. 

The  density  of  the  liquid  through  which  air  passes,  ma- 
terially affects  the  character  of  the  resulting  sound.  The 
thinner  the  liquid  the  more  liquid  is  the  sound.  The  more 
thick  the  liquid  is,  the  more  the  sound  partakes  of  a  dryish 
crack.  When  the  liquid  is  thin,  numerous  bubble  sounds 
are  rapidly  heard ;  when  thick,  the  sound  comes  much  more 
singly,  so  to  speak. 

Cavernous  liquid  gurgling  is  variable  in  amount.  The 
amount  depends  upon  the  quantity  of  the  secretion,  and  the 
amount  of  air  supplied  to  the  cavity  and  to  the  number  of 
bronchial  tubes  conveying  this  ah.  The  extent  and  rapidity 
of  the  movements  of  the  parts  also  affect  the  result. 

Sometimes  the  number  of  vesicles  which  burst,  is  very 
great;  and  this  is  observed  chiefly  in  acute  cases,  and  in 
young  subjects,  and  more  particularly  in  females.  In  old 
males  the  sound  of  bubble  bursting,  more  especially,  indicates 
few  vesicles,  and  only  moderate  secretion.  In  children,  the 
cavernous  liquid  sound  indicates  very  frequently  the  rupture 
of  very  many  vesicles.  In  many  patients  at  this  age  or  period 
of  life,  nothing  is  heard  on  listening  to  the  chest°  except  the 
sound  of  numerous  vesicles  bursting  into  a  cavity.  The  ear 
is  filled  with  almost  innumerable  liquid  cracks  takino-  place 
obviously  in  a  cavity. 

The  presence  of  much  liquid  bubbling,  large  or  small,  is 
indicative  for  the  most  part  of  active  action.  The  disease  is 
either  at  a  stage  of  rapid  excavation,  or  the  walls  of  the  ex- 
cavation are  rapidly  secreting  serous  liquid.  In  some  ex- 
amples of  phthisis,  at  the  very  latest  period  of  life,  a  quasi- 
mechanical  exudation  takes  place  from  the  walls  of  the  cavity 
and  from  the  open  extremities  of  bronchial  tubes.  In  such 
cases,  liquid  cavernous  sounds  will  occur  just  before  death, 
although  they  had  not  been  heard  perhaps  for  weeks  or  even 
months  before. 

Liquid  bubbling  cavernous  sounds  very  generally  abate 
when  a  cavity  and  its  surrounding  pulmonary  structure  are 
subsiding  mto  a  passive  or  chronic  condition.   An  abatement 
therefore,  in  the  amount  of  cavernous  bubbling  is  to  be  re- 
garded as  a  favourable  sign.    However,  there  is  an  exception 
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to  this ;  for  when  the  patient  is  thoroughly  drained  of  blood, 
and  suddenly  becomes  collapsed,  and  is  about  to  die,  liquid 
bubbling  will  sometimes  cease.  I  have  had  numerous  patients 
under  my  care,  in  whom  liquid  bubbling  has  ceased  just 
before  death. 

The  accession  of  liquid  cavernous  bubbling  after  an  absence 
of  some  time,  is  generally  to  be  regarded  as  an  unfavourable 
sign,  and  is  an  indication  of  the  return  of  active  action,  of 
active  secretion,  and  often  of  active  inflammation.  This  re- 
accession  points  to  the  adoption  of  those  means,  general  and 
local,  therapeutical  and  regimenal,  which  are  calculated  to 
abate  excited  vascular  action. 

Liquid  cavernous  bubbling  sounds  are  variable  in  respect  of 
duration,  &c.  In  the  first  formation  of  a  cavity  and  at  sub- 
sequent periods,  when  an  accession  of  inflammatory  or  excited 
secretive  action  takes  place,  or  when  in  the  agony  of  death, 
mechanical  exudation  occurs,  cavernous  bubbling  is  uniform 
and  constant,  and  varies  little  at  the  different  periods  or 
stages  of  the  respiratory  movements,  or  with  the  movements 
of  the  hearts  and  great  vessels.  In  many  examples  of  phthisis 
in  the  third  stage  which  present  themselves  at  the  Hospital 
for  Consumption,  the  cavernous  bubbling  is  uniform.  It  is 
great  during  inspiration,  it  is  great  during  expiration,  and 
the  interval  between  the  two  acts  short,  extremely  short,  as 
it  almost  always  is,  brings  no  appreciable  reduction.  These 
cases  are  generally  very  serious  ones,  and  they  are  also  at  the 
moment  in  a  critical  condition.  When  the  cavernous  bub- 
bling is  heard  throughout  the  whole  respiratory  period,  it 
often  happens  that  this  sign  prevails  to  a  greater  extent 
during  inspiration  than  during  expiration,  and  more  during 
expiration  than  during  the  brief  pause  that  follows  it.  Forced 
and  excited  respiration  increases  liquid  cavernous  bubbling. 
A  forced  inspiration  will  occasionally  develope  it  when  placid 
respiration  is  free  from  it. 

The  act  of  coughing  greatly  increases  at  the  moment 
cavernous  bubbling.  The  sound  is  much  intensified,  and  the 
number  of  explosions  is  increased.  If  we  listen  during  the 
act  of  coughing,  which  is  effected  easily,  and  without  dis- 
comfort to  the  patient,  by  employing  my  flexible  stethoscope, 
the  explosions  are  found  to  be  loud  and  more  fully  driven 
into  the  ear,  as  it  were,  than  during  ordinary  respiration. 
The  act  of  coughing  will  frequently  make  manifest  the 
presence  of  a  cavity  by  developing  for  the  moment  cavernous 
bubbling  sounds,  and  should  therefore  be  brought  to  aid 
the  auscultator  in  doubtful  cases.    In  those  cases  of  cavities 
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which  we  may  call  silent,  the  tussive  effort  often  awakes  the 
gurgle  as  well  as  the  cavernous  resonance,  and  thus  dissipates 
at  once  all  douht  respecting  the  condition  of  the  underlying 
lung. 

Cavernous  liquid  huhbling  sounds,  besides  being  affected  by 
the  respiratory  acts,  are  not  unfrequently  acted  upon  by  the 
movements  of  the  heart.    This  is  more  frequently  the  case 
when  the  cavity  is  seated  upon  the  left  side  than  upon  the 
right.    The  effect  is  greater,  as  we  might  expect,  the  nearer 
the  cavity  approaches  to  the  heart.    A  cavity  small  in  di- 
mensions at  the  very  apex  of  the  lung  is  little  affected  by  the 
heart's  movements  in  respect  of  bubbling  sounds ;  but  Avhen 
the  cavity  involves  the  lower  part  of  the  upper  left  lobe, 
the  effect  is  very  considerable.    The  effect  which  I  have 
observed  is  this :  a  churning  sound  synchronous  with  the 
contractions  of  the  heart  is  heard.    This  is  doubtless  pro- 
duced by  the  agitation  and  rupture  of  numerous  bubbles  in 
the  cavity.    When,  as  almost  invariably  happens  in  such 
cases,  the  heart's  action  is  extremely  rapid,  the  cavernous 
bubbling  sound  synchronous  with  the  heart's  systole  is  ex- 
ceedingly rapid,  and  succeeds  at  equal  periods  of  time,  like 
the  sound  produced  by  the  feet  of  a  galloping  horse.    I  have 
termed  this  galloping,  bubbling,  with  perhaps  questionable 
propriety.    I  have  heard  this  form  of  cavernous  bubbling 
sounds  frequently :  it  has  occurred  most,  so  far  as  my  ex- 
perience goes,  in  active  cases,  in  young  females,  and  in 
persons  who  had  only  a  few  weeks  to  live.    A  superficial 
impulse  of  the  heart,  an  abnormal  contiguity  of  the  heart  to 
the  thoracic  surface,  cavernous  respiration,  superficial  caver- 
nous wafting  pectoriloquy,  have  usually  been  associated  with 
this  sign,  and  have  afforded,  quoad  the  patient,  too  certain 
evidence  of  the  true  nature  of  the  case.    The  sounds  which 
the  heart  s  movements  cause  are  such  as  are  induced  by  the 
finger  very  rapidly,  say  150  times  in  the  minute,  impinging 
upon  a  bag  containing  frothy  liquid.    The  sounds  have  also 
the  character  understood  by  the  term  squashy,  already  made 

Squashy  bubbling  in  a  cavity  is  occasionally  heard,  and  is 
influenced  by  the  respiratory  movements.  This  kind  of  sound 
is  induced  by  rapid  motion,  the  formation,  and  the  burst- 
ing of  very  many  rather  small  vesicles,  and  when  the  solid 
and  liquid  parts  are  all  being  mixed  up  together.  It  is  much 
the  sound  which  is  produced  by  driving  the  finger  through  a 
W>%  hollowed,  putrid  apple,  discharging  air  as  it  passes. 

Liquid  cavernous  sounds  are  well  heard  with  the  aid  of 
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solid  and  air  stethoscopes.  No  sounds  are  better  conveyed  to 
the  ear  of  the  auscultator  by  means  of  air  instruments,  such 
as  all  flexible  stethoscopes,  than  the  sounds  under  considera- 
tion. I  think  I  have  heard  them  better  when  listened  to 
with  the  aid  of  air  instruments  than  of  solid  ones.  At  all 
events,  if  cavernous  liquid  sounds  are  present,  they  will  be 
well  explored  by  means  of  air  instruments.  The  reason, 
doubtless,  is  this :  the  sounds  themselves  are  really  much  of 
the  nature  of  air  sounds,  and  air  sounds  are  more  readily 
propagated  through  air  than  through  solid  media. 

Liquid  cavernous  sounds  vary  extremely  in  their  precise 
characters.  While  the  sounds  are  all  distinctly  bubble  and 
cavern  sounds,  and  have  certain  features  in  common,  it  is 
observed  that  the  exact  character  of  one  case  differs  much  from 
that  of  another.  Some  sounds  resemble  the  noise  of  gurgling, 
some  of  bubbling,  some  of  effervescence,  and  some  of  sea 
foam.  I  lately  listened  to  the  sounds  of  a  cavity,  during 
ordinary  respiration,  in  a  young  woman,  in  an  active  state  of 
disease.  They  very  much  resembled  the  explosion  of  bubbles 
of  sea  water  rolling  amongst  rocks. 

Seats  of  cavernous  liquid  sounds.— Cavernous  liquid 
soundR  are  heard  in  all  parts  of  the  thorax.  But  it  is  in  the 
upper  and  middle  portions  that  they  are  more  frequently 
discovered.  To  describe  the  locale  of  these  sounds  is  to 
describe  the  locale  of  caverns,  for  wherever  caverns  exist, 
these  sounds  are  made  out  at  one  time  or  another,  and  they 
are  never  heard  except  when  a  cavity  is  present.  It  might 
therefore  be  concluded  that  the  consideration  of  the  seat  of 
these  sounds  might  be  postponed  till  I  treat,  as  I  hope  to  do, 
of  the  morbid  anatomy  of  the  disease.  To  do  this,  however, 
would  be  inconvenient,  for  the  morbid  anatomy  cannot  be 
treated  of  for  some  time ;  and  it  will  be  found  useful  at  the 
present  moment,  to  point  out  the  localities  where  the  sounds 
we  are  describing  are  most  frequently  met  with.  The  seats 
of  these  sounds,  too,  are  those  of  cavernous  voice  and  re- 
spiration. 

According  as  we  examine  patients,  in  the  early,  the 
middle,  or  the  very  latter  period  of  the  third  stage  of  the 
disease,  we  shall  find  that,  in  respect  of  frequency,  the  locali- 
ties of  cavernous  liquid  sounds  greatly  vary.  At  the  period 
of  the  first  manifestation  of  liquid  cavernous  sounds,  they  are 
almost  invariably  met  with  above,  and  immediately  below, 
the  clavicle  on  one  side  of  the  chest.  When  loud,  they  are 
also  heard  above  the  scapula  and  over  it.  In  very  few 
examples  of  phthisis  do  we  perceive  these  sounds,  at  an  early 
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period  of  the  third  stage,  below  the  border  of  the  third  rib. 
At  the  base  of  the  lung,  such  sounds  are  scarcely  ever  heard 
at  this  period.  I  have  discovered  them  in  only  a  very  few 
examples,  bearing  an  extremely  small  proportion  to  the  cases 
of  phthisis  which  I  have  examined,  perhaps  not  more  than 
once  in  500  cases. 

When  cavities  have  arrived  at  the  middle  period  of  their 
course,  liquid  cavernous  sounds  are  heard  much  more  fre- 
quently below  the  third  rib,  and  on  a  level  with  the  nipple. 
Still  the  frequency  is  much  short  of  that  observed  above  that 
point.  When  cavities  are  old,  and  the  patient  is  in  a  dying 
state,  or  one  approaching  it,  it  is  extremely  common  to  hear 
the  sounds  of  cavernous  bubbling  as  low  as  the  lowest  border 
of  the  mammary  region  in  front,  and  near  the  angle  of  the 
scapula  behind.  At  the  infra-mammary  region,  and  in  the 
inferior  lateral  and  inferior  dorsal  regions,  cavernous  bub- 
bling sounds  are  not  unfreqnently  heard  at  the  same  period 
of  the  third  stage  of  phthisis,  i.e.  of  the  cavity  stage. 

At  the  first  period  of  the  cavity  stage,  liquid  cavernous 
sounds  are  almost  always  confined  to  one  side  of  the  chest  ■ 
they  are  occasionally  discovered  upon  both,  but  rarely.  At 
the  second  period  of  the  third  stage,  it  is  not  uncommon  to 
find  these  sounds  on  both  sides  of  the  chest  at  the  upper 
part  generally  lower  on  one  side  than  on  the  other,  the  side  on 
which  the  sign  is  lowest  being  in  general  that  first  affected. 
When  the  patient  is  dying,  after  a  long  period  of  exhausting 
disease,  cavernous  liquid  sounds  are  very  frequently  found 

£ b0tV de!  0f,the  ?hest>  »  is  ^ue  generally  to  a  greater 
extent,  and  extending  lower  down  on  the  first  affected  side 
than  upon  the  other.  I  have  found  these  sounds  on  both 
sides,  more  commonly  in  women  than  in  men.  Of  the  two 
■to  of  the  chest  the  left  appears  to  be  a  little  more  fre- 
1  Z  L?e  Seat,°f  these  cavernous  signs  than  the  right 
Of  fifty-two  of  the  out-patients  I  examined  in  1859,  and 

£ ^XdScuthT^  sufferi?g  fT phthisical  cavities> tw-" - 

six  afforded  the  signs  exclusively  on  the  left,  twentv  exclu- 

z^y:iTeotL^d  thv;™g  six 

ootn  sides.    Ut  the  six  with  the  signs  on  both  sides  fivP 
were  females,  and  only  one  was  of  the  opposite  Tex     It  „ 
interest  the  reader  to  know  the  ages  of  tt^e  S  patient  J 

The  course  of  cavernous  liquid  sounds  is  this  •  fW  „ 
a  lv  ,,,„  above,  occasionally  t'hey 

at  the  apex  and  m.ddle  together,  and  very  rarely  at  the  ba Z 
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It  is  even  very  rare  for  the  apex  and  the  base  to  give  out 
these  sounds  together  when  they  are  first  developed.  The 
almost  uniform  tendency  of  liquid  cavernous  bubbling  sounds 
is  to  travel  downwards,  and  to  invade  the  side  opposite  to 
that  on  which  they  commenced. 

These  sounds  are  usually  heard  at  the  back,  at  a  level 
corresponding  with  their  seat  in  front,  but  they  are  generally 
more  faint  behind  than  in  front.  Occasionally  they  are  more 
loud  at  the  scapular  region  than  under  the  clavicle. 

If  we  judge  of  the  localities  of  bubbling  cavernous  sounds 
by  the  observation  of  patients  only  who  come  into  the  Hos- 
pital for  Consumption,  we  arrive  at  somewhat  different  con- 
clusions from  those  above  described.    The  actual  condition  of 
patients  admitted  into  the  hospital  does  not  exactly  represent 
the  comparative  frequency  of  the  first  or  even  the  early 
development  of  these  sounds.    It  tells  only  of  the  present 
presence,  and  says  little  of  the  order  in  which  the  different 
parts  have  become  the  seat  of  them.    In  a  large  proportion 
of  the  cases  which  come  into  our  hospital,  the  cavity  stage 
has  arrived  at  its  third  period,  and  in  these  cases  we  very 
frequently  find  cavernous  sounds  simultaneously  in  the  upper 
and  in  the  middle  of  both  lungs.    The  locale  of  these  sounds 
becomes  gradually  extended  with  the  progress  of  the  disease. 
In  almost  every  example  of  the  malady  in  which  we  find 
cavernous  liquid  bubbling  sounds  in  the  mammary  region, 
there  can  be  little  or  no  doubt  that  in  respect  of  this  locality 
it  is  a  recent  sign  compared  with  the  same  sign  in  the  upper 
part  of  the  thorax.    In  other  words,  these  sounds  had  most 
probably  manifested  themselves  above  and  below  the  clavicle 
first,  and  only  secondarily  in  the  mammary  region.    It  is  to 
be  borne  in  mind  that,  where  liquid  cavernous  sounds  are 
actually  heard,  they  may  not  have  been  present  at  the  very 
first  development  of  them.    Of  the  primary  seat  and  the 
local  progression  of  cavernous  bubbling  sound,  we  judge  from 
the  continued  examination  of  the  same  cases  from  the  be- 
ginning, and  not  from  the  observation  of  examples  of  the 
sounds  as  discovered  in  advanced  cases  only,  which  are  the 
cases  of  the  malady  most  frequently  brought  under  the  notice 
of  the  physician  in  hospital,  and  in  consulting  practice. 

The  mechanism  of  cavernous  liquid  sounds  is  so  obvious 
that  it  seems  almost  supererogatory  to  explain  it.  The  very 
hearing  of  the  sounds  suffices  to  explain  then-  production. 
Liquid  exists  at  the  cavity  entrances  of  the  bronchial  tubes, 
through  which  air  is  passed  by  the  expansion  of  the  cavity 
and  of  the  chest.    The  agitation  of  liquid  in  a  cavity  with 
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the  air  which  is  being  constantly  drawn  into  it,  gives  rise  to 
the  formation  of  vesicles  or  bubbles,  and  the  rupture  of  these 
bubbles  and  the  motion  of  air  through  the  liquid  are  at- 
tended with  sounds  now  under  consideration. 

Gurgling  sounds  are  produced  by  the  sudden  contact  of  air 
with  liquid  and  the  motion  of  the  air  in  its  ascent  to  the 
surface,  and  the  rupture  of  the  water  membrane. 

Tussive  or  cough  efforts  will  cause  numerous  bubbles  or 
vesicles  floating  upon  a  liquid  surface  to  explode  at  once, 
which  would  probably  have  remained  intact  for  some  time, 
or  have  exploded  only  singly  and  without  violence. 

When  the  cavity  is  small,  the  resonance  will  indicate  a 
small  area  resonance.    When  large,  a  large  area  resonance. 
"  hen  fQe  cavity  is  filled  or  nearly  filled  with  mucus,  pus,  or 
other  liquid  materials,  the  sound  of  explosion  will  not  be  great. 
If  on  the  other  hand  the  cavity  be  empty,  or  more  properly 
speaking  filled  with  air,  the  sound  of  bubble  explosions  will 
be  louder.    When  the  cavity  is  irregular,  spongy,  and  soft, 
the  reflection  of  sound  will  be  slight,  and  the  character  of  the 
sound  will  be  soft,  with  comparatively  little  reverberation. 
When  on  the  other  hand  the  cavity  has  walls  which  are  thin 
smooth  and  hard,  the  reflection  will  be  ample,  the  resonance 
will  be  great,  and  the  tone  will  acquire  a  metallic  character; 
i.  e.  the  sound  of  a  hard  vibrating  body,  such  as  glass,  plates 
ol  metal,  and  membranes  that  are  tense. 

Tussive  or  cough  cavernous  sounds  are  of  value  in  the  dis- 
covery of  phthisis.  When  respiration  through  a  cavity  is 
silent,  so  to  speak,  and  when  bubbling  cavernous  sounds  are 
not  heard  during  ordinary  respiration,  the  sounds  under 
consideration  prove  of  great  use  in  diagnosis.  They  are 
often  of  the  greatest  use  when  percussion  is  not  materially 
dulled,  and  when  pectoriloquy,  either  from  the  obliteration 
o  bronchial  communication  or  from  the  cavity  being  nearly 
filled  with  liquid,  is  not  established. 

The  sounds  produced  by  cough  in  the  area  of  a  cavity,  and 
which ^communicated  to  the  thoracic  walls  are  heard  by  the 

kinds  ,  1,  dry  blast  sounds,  and  2,  liquid  bubble  sounds. 

r,v^rUn    +fe  alm°St  always  heard  over  the  seat  of 

cur  driven  in  some  volume  against  the  walls  of  a  cavity  or 
hoi  low  chamber  and  against  the  openings  into  it,  and  of  ai  • 
rushing  from  the  excavation.  The  expulsion  is  caused  bv  the 
sudden  descent  of  the  ribs  under  the  convulsive  action  of  the 
expiratory  muscles.    The  air  in  the  chamber  is  suddenly  and 
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violently  compressed  by  the  walls  of  the  cavity,  and  so  far  as 
is  possible,  escapes,  attended  with  a  rushing  noise,  such  as  I 
have  designated  a  blast.     When  the  air  stethoscope  is  em- 
ployed, a&sudden  blast  or  rush  of  air  takes  place  as  it  were 
into  the  instrument  and  into  the  auscultatory  ear.    The  cha- 
racter of  the  blast  sound  varies  with  the  size  of  the  cavity. 
When  the  excavation  is  large,  the  blast  sound  appears  to 
proceed  from  such  a  chamber,  and  when  small,  this  is  equally 
indicated  by  the  area,  so  to  speak,  of  the  sound.  Sometimes 
the  blast  sound-  is  mingled  with  a  little  crepitation  or 
guro-ling.    It  is  in  old  cavities  that  the  blast  dry  sound  is 
chiefly  obtained.    When  a  cavity  is  small  and  rather  deeply 
placed  in  the  pulmonary  structure,  the  blast  sound  is  only 
imperfectly  cavernous,  and  resembles  the  sound  of  tubular 
rushino-  sound  of  large  bronchial  tubes  in  bronchitis  and  in 
nervous  cough  common  in  females,  particularly  the  young 
and  hysterical.   But  the  absence  of  pectoriloquy,  and  the  pre- 
sence of  clear  percussion  sounds  in  the  latter  case,  serve  in 
the  diagnosis  very  effectually.  _ 

When  the  cavity  is  large  and  superficial,  the  tussive  ettort 
produces  such  a  dry  blast  sound  as  is  at  once  conclusive  of 
the  condition  of  the  lung,  and  such  as  is  never  heard  under 
other  circumstances.  The  blast  is  close  under  the  inte- 
guments, and  is  communicated  with  force,  and  as  with  a 
volume  of  air,  into  the  ear  of  the  auscultator. 

The  moist  sounds  produced  by  coughing,  when  a  cavity  is 
present  in  the  lung,  are  cracking  and  bubble  noises.  Nume- 
rous loud  explosion  soimds  are  heard  in  almost  all  cases  m 
which  liquid  cavernous  sounds,  even  to  a  moderate  extent, 
have  been  audible  during  ordinary  respiration.  Sharp  gur- 
gling sounds  are  common,  even  when  no  such  signs  are 
ordinarily  heard,  and  they  serve  materially  in  the  determina- 
tion of  the  question  of  the  presence  of  vomica.  These  gur- 
gling sounds  are  driven,  as  it  were,  through  the  stethoscope, 
particularly  air-ones,  into  the  auscultator's  ear. 

When  the  cavity  contains  a  good  deal  of  air  and  liquid,  and 
there  has  been  much  violent  cough,  calculated  to  mix  these 
bodies  together,  a  violent  cough  will  occasionally  produce  a 
sound  like  that  which  attends  the  sudden  discharge  of  the 
froth  and  bubbles  of  a  suddenly  uncorked  bottle  of  efferves- 
cing liquor.  This  is  a  sound  of  rushing  froth,  partaking  ot  a 
cavity  character.  I  have,  in  several  cases,  heard  this  sound. 
It  is  conclusive  of  the  presence  of  a  cavity;  and  when  1  have 
detected  it,  there  has  always  been  present  evidence  ot  veiy 
active  disease,  and  of  great  bodily  suffering.    I  have  found  it 
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only  in  young  persons,  and  almost  exclusively  in  females  of 
an  excitable  as  well  as  excited  system.  Hectic  fever  has 
always  attended  it,  and  to  a  very  considerable  extent.  It  is 
not  to  be  confounded  with  the  rushing  froth  sound  of  severe 
capillary  bronchitis,  which  has  no  cavernous  character,  and 
which  is  chiefly  heard  at  the  base  of  the  chest  in  young  chil- 
dren and  in  a  few  very  old  subjects. 

The  following  table  exhibits  the  various  kinds  of  the  chief 
respiratory  cavity  sounds  appertaining  to  twelve  of  my  hos- 
pital patients  examined  the  same  day : — 


Gentle 
Dry  Blowing. 

Chamber  Sounds 
little  audible. 

Harsh  Blowing. 

Gurgling. 

Gurgling  and 
Blowing. 

5 

4 

1 

1 

1 

CHAP.  XXVII. 
third  stage  —  continued. 

Thoracic  Voice.  —  Strong  vibrating  Voice.  —  Direct  air  medium  Voice  or 
true  Pectoriloquy.— Impaired  Voice.  —  Use  of  Whispering.  —  Amphoric 
\  oice.  —  Quasi  ^gophony.  —  ^Egophony  :  its  Mechanism.  —  Eeduced  basic 
Voice. 

Thoracic  voice.  —  The  voice,  in  a  large  proportion  of  cases  of 
phthisis  arrived  at  the  third  stage,  is  very  sensibly  modified. 
The  abnormal  alteration  holds  in  a  larger  proportion  of  cases 
of  phthisis  in  this  stage  than  in  either  of  the  two  preceding 
There  are  three  chief  forms  of  alteration  directly  appertaining 
to  cavities  which  I  have  observed  :  1,  increased  loudness ;  2 
increased  distinctness  and  proximity  to  the  ear ;  and  3,  par- 
tial suppression.  The  amphoric  and  the  aBgophonic  voices 
oi  cavities,  and  the  segophony  of  empyema  occurring  in 
phthisis,  will  be  separately  considered.  The  amphoric  voice 
ot  pneumothorax,  always  treated  of  under  the  third  stage  I 
shall  describe  under  the  fourth  or  perforation  stage. 

The  first  alteration  is  very  common;  and  is  more  especially 
thr:  voice  of  small  early  cavities  in  the  midst  of  dense  pul- 
monary structure ;  the  second  is  the  voice  of  large  superficial 
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cavities  ■  and  the  third  appertains  to  old  contracting  or  con- 
tracted '  cavities,  whose  walls  are  brought  comparatively 
together  by  the  contraction  of  fibrous  exudations,  and  by 
the  pressure  of  the  depressed  and  comparatively  immovable 
ribs,  and  by  the  partial  obliteration  of  the  bronchial  entrances, 
and  the  consequent  diminution  of  air  communication  and  of 
air  supply. 

The  first  form  of  voice  is  very  commonly  observed :  few 
examples  of  small  cavities  present  themselves  without  its 
beino-  more  or  less  clearly  manifested.    The  presence  of  a 
cavity  small  in  size  permits  of  the  entrance  into  the  lung,  in 
an  abnormal  manner,  of  a  large  body  of  air  vibrating  in  con- 
sonance with  the  air  in  the  larynx  and  trachea.    This  amount 
of  sounding  air  is  more  able  to  affect  the  surrounding  con- 
densed tissue  than  the  air  normally  contained  in  bronchial 
tubes.    These  solid  parts  now  participate  in  the  vocal  vibra- 
tions, and  communicate  them  again  to  the  thoracic  walls. 
This  form  of  voice  is  not  always  very  distinct,  but  it  is 
remarkable  for  loudness  and  strength  of  vibration.  By 
distinct,  I  mean  the  clear  and  sharp  character  of  sound,  free 
from  sustained  resonance,  or  undue  mingling  of  sounds,  heard 
distinctly  either  as  they  proceed  from  the  mouth,  or  from  a 
large  superficial  cavity,  in  which  cases  words  are  well  articu- 
lated.   A  humming  quality  is  usually  associated  with  this 
form'  of  voice.     Cavities  the  size  of  walnuts  are  usually 
attended  with  this  quality  of  thoracic  voice,  if,  as  is  usually 
the  case,  they  are  covered  by  dense  or  consolidated  or  even 
moderately  congested  lung.    When  these  small  cavities  are 
developed  near  the  surface  of  the  lung,  and  come  close  to 
the  thoracic  walls  with  little  interposed  pulmonary  structure, 
they  do  not  communicate  this  form  of  voice;  but,  on  the 
contrary,  the  second  named  form  (or  an  approach  to  it),  viz. 
that  of  great  distinctness,  and  of  distinct  articulation,  but 
only  over  a  small  area,  not  larger  than  the  object  extremity 
of  the  ordinary  stethoscope. 

The  loud  and  vibrating  voice  of  small  and  early  cavi- 
ties is  extremely  like  the  augmented  voice  of  the  well 
developed  first  and  second  stages  of  phthisis.  In  the  voice 
of  all  these  conditions,  we  observe  loudness,  force,  and  un- 
due vibration.  The  voice  therefore  of  the  third  stage,  with 
small  cavities,  is  per  se  not  easily  distinguished  from  the 
voice  of  consolidated  or  softening  lung.  To  our  aid  come, 
however,  liquid  bubble  sounds,  and  when  cavities  are  pre- 
sent, the  cavity  quality  being  imparted,  the  diagnosis  is 
rendered  easy  and  obvious.    A  cough  in  the  case  of  the  loud 
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vibrating  voice  of  small  cavities,  will  often  at  once  reveal  the 
presence  of  tubercular  excavation.    The  seat  of  this  strong 
loud  voice,  or  of  the  voice  of  small  circumscribed  cavities, 
is  more  varied  than  that  of  the  other  forms  of  abnormal 
phthisical  voice.    It  is  more  partial,  less  extended,  and 
more  confined  to  a  part,  than  either  of  the  other  modifica- 
tions of  the  thoracic  voice  in  phthisis.    The  most  common 
seat  is  under  the  clavicle  ;  very  frequently  it  is  heard  above 
that  bone.    It  is  by  no  means  uncommon  at  the  various 
parts  of  the  scapular  region.    It  may  be  observed  above  the 
clavicle  while  it  is  absent  below  it,  and  it  may  be  heard  at 
the  scapula  when  it  is  absent  or  inaudible  at  the  infra-cla- 
vicular and  mammary  regions.    It  is  rarely  heard  in  the 
axillte,  and  more  rarely  there  only.    In  a  word,  it  may  be 
said  that  this  form  of  voice  is  heard  exactly  where  cavities 
are  wont  to  begin,  and  I  shall,  I  hope,  in  a  subsequent  work, 
indicate  the  points  thus  selected  for  commencing  excavation 
I  his  phthisical  voice  resembles  bronchophony,  and  it  is  to 
be  remarked,  that  it  will  not  be  developed  if  the  voice  be 
naturally  very  weak,  or  if  laryngeal  disease  cause  it  to  be 
very  hoarse  or  whispering. 

The  second  form  of  abnormal  thoracic  voice  in  the  cavitv 
stage  is  a  very  remarkable  one.    Heard  with  the  unaided 
ear,  or  with  the  assistance  of  any  form  of  stethoscope,  it  has 
properties  which,  in  the  case  of  a  mind  acquainted  with  the 
natural  thoracic  voice,  make  a  great  impression  upon  it,  and 
ead  to  the  conviction  that  the  soft  spongy  structure  of  the 
lung  is  destroyed,  that  there  exists  under  the  ear  an  abnor- 
mal cavity  filled  more  or  less  with  air.    The  acoustic  and 
therefore  the  physical  conditions  of  the  contents  of  the  thorax 
the  auscultator  becomes  convinced,  are  greatly  altered  from 
their  normal  state.    The  sound  of  the  laryngeal  voice  -  the 
•sound  of  words -reaches  the  ear  as  if  the  medium,  the  ordl 
nary  solid  medium,  viz.  the  lung  structure  in  its  normal 
state  of  partial  inflation  through  which  it  passes,  were™ 
moved,  and  it  arrived  without  the  usual  arrest  and  decav 

KaS  1°  ^l^"  ^  diffGrenCe  saSLtfly 
elr  ,  uhP  \  a  Self-adJust^  flexible  stethoscope  Z 
he  ear,  such  an  instrument,  as  Camman's  or  my  own,  lihtlv 
holding  a  small  cushion  loosely  stuffed  with  fe^Ws  I 
wool  before  the  object  extremity  of  the  inLument  and 
then  speaking  through  the  cushion.  The  voice  will 
fce  ear  distinctly;  but  it  comes  muffled  and Tecaved  ^ 
papally  arrested.    Kemove  the  cushion,  5*TSM 
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to  the  stethoscope,  articulate  a  few  words ;  these  words  are 
wafted  or  spoken  into  the  ear  with  characters  which  indicate 
the  removal  of  all  solid  impediments,  and  that  argue  an 
uninterrupted  medium  of  air  only.    The  characters  which 
attach  to  the  voice  heard  during  the  latter  experiment,  are 
precisely  those  that  hold  in  the  case  of  the  thoracic  voice,  of 
which  we  are  speaking,  i.  e.  the  voice  of  the  second  form. 
It  is  true  that  it  is  only  in  the  case  of  the  larger  cavities, 
and  of  those  having  free  air  communication  with  the  larynx 
and  trachea,  that  these  characters  are  fully  and  perfectly 
developed.    But  in  this  form  of  thoracic  voice,  if  the  charac- 
ters described  are  not  so  completely  developed  as  in  the 
experiment,  they  are  at  least  easily  to  be  discovered,  holdmg 
to  a  very  considerable  extent,  but  varying  in  degree  m 

different  cases.  . 

The  extent  to  which  the  completeness  of  the  air  medium 
character  holds,  varies  much  in  different  examples  of  phthisis 
in  the  cavity  stage.    In  some  cases,  the  voice  reaches  the  ear 
with  all  the  direct  and  unimpeded  air  medium  character 
which  we  find  in  the  experiment  of  speaking  direct  into  the 
stethoscope ;  thus  the  interposed  intercostal  soft  parts,  the 
pleura,  the  walls  of  the  cavity,  and  the  rib  under  the  stetho- 
scope going  for  almost  nothing  as  sensible  mufflers  of  sound. 
In  other  cases,  the  direct  air  medium  character  of  the  voice, 
so  to  speak,  is  somewhat  less,  and  the  parts  just  enumerated 
do  succeed  after  the  manner  of  health,  in  muffling  to  a  sen- 
sible degree,  and  in  otherwise  affecting,  the  voice  as  it  is 
passed  through  the  chest.    In  another  class  of  cases,  small 
certainly,  the  direct  air  medium  character  of  the  voice  is  so 
much  impaired,  or  rather  has  been  established  so  incompletely, 
and  so  much  of  the  natural  muffled  character  of  the  voice  is 
retained,  that  it  is  rather  difficult  to  say  whether  the  voice 
really  be  cavernous,  and  belong  to  the  form  of  voice  of  which 
I  am  now  treating.    When  the  voice  is  thus  doubtful,  a 
short  period  frequently  suffices  to  bestow  upon  it  sufficient 
of  the  character  of  direct  air  communication  to  remove  all 
doubt.    The  excavation  goes  on,  the  supply  of  sound-con- 
veying air  is  increased,  and  the  walls  of  the  cavity  are  be- 
coming thinner,  and  less  able  to  arrest  or  modify  vocal  sound, 
or  to  impart  to  it  the  characters  of  transmission  through  a 
solid  body.    Hence  it  is  that  a  voice  heard  at  one  tune 
simply  increased  in  loudness  and  force,  and  destitute  of  the 
direct  wafting  character,  &c,  becomes  after  a  time  endued 
with  this  characteristic  in  a  perfect  degree,  so  much  so  that 

the  voice,  however  weak,  or  if  it  be  even  whispering,  is  plainly 
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and  clearly  and  articulately  conveyed  into  the  ear  of  the 
auscultator. 

The  perfection  of  this  direct  air-communication  character, 
or  the  perfect  cavernous  character  of  the  voice,  if  for  the 
sake  of  convenience  in  writing  we  may  so  style  it,  is  due  to 
various  conditions.  The  elements  for  perfect  cavernous  voice 
are  these :  —  A.  A  large  cavity ;  B.  Even  thin  smooth  walls 
of  cavity  ;  C.  Air  to  a  large  extent  in  cavity;  D.  Free  bron- 
chial communication ;  E.  Thin  thoracic  walls. 

^"hen  all  these  conditions  are  present  and  in  force,  the 
cavernous  character,  or  direct  air  communication  feature,  is 
most  perfectly  developed.  When  there  is  a  large  cavity,  but 
the  walls  are  thick  and  spongy,  this  character  is  less  de- 
veloped. Thick  thoracic  walls  moderately  impair  the  charac- 
teristic sign,  but  this  seldom  or  ever  succeeds  in  destroying 
it.  Impaired  communication  between  the  cavity  and  the 
trachea  and  larynx  is  very  operative  in  preventing  the  de- 
velopment of  this  sign.  Laryngeal  disease  and  obstructive 
tracheal  disease,  and  the  partial  or  complete  obliteration  of 
bronchial  tubes  at  the  cavity,  will  interfere  with  the  develop- 
ment of  this  cavernous  voice,  while  a  simply  weak  voice, 
without  obstructive  changes,  or  a  voluntarily  whispering 
voice,  will  permit  of  the  perfect  development  of  this  re- 
markable sign.  The  communicated  voice  is  weak  or  whisper- 
ing, it  is  true,  but  it  is  distinctly  cavernous,  most  distinctly 
articulated,  and  is  otherwise  possessed  of  the  direct  air 
communication  character. 

It  is  this  form  of  cavernous  voice  that  specially  admits  of 
bemg  heard  when  the  patient  whispers.  The  feeble  voice  of 
the  whisperer  meets  with  so  little  obstruction  calculated  to 
impair  its  little  force,  that  it  succeeds  in  reaching  the  exterior 
of  the  thorax  with  a  strength  that  still  renders  it  audible, 
with  all  its  characteristics,  to  the  careful  auscultator.  That 
so  weak  a  sound  as  the  whispered  voice  should  be  heard  on 
the  exterior  of  the  chest,  is  not  really  extraordinary.  The 
cavity,  the  bronchial  tubes,  the  trachea,  and  the  larynx  form 
really  only  one  pipe  or  tube.  The  thoracic  walls  now  impede 
the  transmission  of  sound  no  more  than  a  thickish  membrane 
would  impede  the  transmission  of  sound  through  the  further 
extremity  of  a  speaking  trumpet,  In  fact,  the  larynx,  the 
trachea,  the  bronchial  tubes,  and  the  cavern,  under  the 
circumstances  described,  may  be  truly  said  to  form  a  speaW 
trumpet  A  whispered  word  passed  into  a  speaking  trumpet 
is  heard  distinctly  at  the  free  extremity. 

Tin's  form  of  thoracic  voice  is  occasionally  characterised  by 
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a  metallic  or  amphoric  tone.  The  voice  comes  to  the  ear  as 
if  reflected  sharply  from  hard  and  smooth  surfaces  of  a 
chamber  larger  than  ordinary.  The  solid  walls  seem  to 
consonate.  I  perceive  this  character  in  one  case  of  cavity 
out  of  about  every  twenty.  The  examples  in  which  it  is 
discovered  are  generally  chronic,  and  are  those  of  adults  or 
old  subjects,  occurring  more  in  males  than  females.  I  have 
heard  this  metallic  amphoric  tone  twice  in  one  day  in  my 
wards  at  the  Hospital  for  Consumption. 

The  seats  of  this  articulated  direct  voice  are  generally  the 
upper  parts  of  the  chest,  occasionally  the  base.  It  is  ex- 
tremely common  to  find  it  above  the  clavicle,  below  it  down 
to  the  nipple  in  front,  and  posteriorly  reaches  as  low  as  the 
angle  of  the  scapula.  It  is  more  distinct  in  front  than 
behind.  It  is  sometimes  audible  in  front  when  it  is  not 
audible  posteriorly,  but  if  well  marked,  this  is  seldom  the 
case.  I  have  occasionally  heard  the  thoracic  direct  voice 
behind,  when  it  has  been  inaudible  in  front.  This  suggests 
the  great  importance  of  posterior  examination,  in  addition 
to  that  made  in  front.  But  I  must  confess  that,  in  cases  of 
cavities,  I  have  not  heard  this  form  of  voice  developed  behind 
and  non-developed  in  front  in  more  than  about  one  in  fifty 
cases  of  cavity.  I  have  seldom  met  with  direct  air  medium 
cavernous  voice  in  front  lower  down  than  the  nipple,  but  I 
have  heard  it  not  unfrequently  a  little  below  the  angle  of 
the  scapula  posteriorly.  Perhaps  in  one  out  of  one  hundred 
examples  of  cavity,  I  have  heard  this  form  of  voice  below  the 
level  of  the  scapula  and  posteriorly. 

I  remember  hearing  the  voice  at  this  seat  in  the  case  of  a 
young  lady  (K.),  in  good  general  health,  who  was  supposed 
to  suffer  from  "  hysterical  cough "  and  "  disorder  of  the 
liver."  This  was  the  only  physical  sign  which  was  well 
marked.  It  revealed,  I  need  scarcely  say,  the  fortunes,  or  it 
may  be  more  truly  said,  the  misfortunes  of  the  patient. 
She  died  of  hemorrhage  almost  immediately  after  its  dis- 
covery. .  . 

This  sign  is  the  true  pectoriloquy,  as  this  was  originally 
understood  by  auscultators.  As  a  sign  of  phthisis  in  its 
third  or  cavity  stage,  it  is  pathognomonic  or  significant  of 
cavity,  and  without  exception.  No  sign  in  medical  physics  is 
more  sure  and  infallible  than  this.  Had  the  term  pecto- 
riloquy, as  signifying  a  cavity,  been  restricted  to  this  sign, 
and  had  not  been  extended  to  the  form  of  voice  accom- 
panied with  strong  vibration,  and  simply  remarkable  for 
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loudness,  none  of  those  mortifying  and  injurious  mistakes 
would  have  happened,  when  physicians,  regarding  simply 
intensification  of  voice  as  proof  of  cavity,  pronounced  con- 
solidation to  he  excavation.    If  pectoriloquy  is  to  he  held  as 
certainly  indicative  of  cavern,  this  is  the  only  commonly 
observed  form  of  voice  which  should  he  so  designated.  The 
amphoric  and  aegophonic  forms  of  cavity  voice  and  the 
amphoric  pleural  voice  of  phthisis  in  its  fourth  stage  are 
also  conclusive,  hut  they  are  comparatively  of  very  rare 
occurrence.    But  as  every  form  of  voice  heard  through  the 
thoracic  walls  is  strictly  entitled  to  be  designated  pectoriloquy, 
the  word  signifying  voice  heard  through  the  chest,  it  is 
better  to  designate  it  as  cavernous  direct  air  voice,  and  so 
call  it  after  its  real  and  cavernous  nature. 

It  seems  needless  to  say  that  this  form  of  voice  is  patho- 
gnomonic only  in  a  positive  sense.  When  present  it  infallibly 
indicates  a  cavity.  But  when  absent  this  fact  is  far  from 
proving  the  absence  of  a  cavity. 

The  third  form  of  thoracic  cavernous  voice  is  the  impaired 
voice.  In  this  form  of  physical  sign  the  chief  characters  are 
feebleness  and  indistinctness.  The  frequency  of  this  form  of 
cavity  voice  is  not  very  great.  It  occurs  amongst  my  hospital 
patients  with  cavities  in  about  one  in  twenty  cases.  I  have 
at  present  under  my  care  two  examples  of  old  cavities,  re- 
vealed by  the  presence  of  cavernous,  comparatively  silent 
respiration,  so  to  speak,  great  depression  of  the  chest  and 
tussive  explosive  bruits,  in  which  this  impaired  voice  is 
present. 

The  voice  is  never  so  impaired  as  to  be  altogether  in- 
audible with  the  single  stethoscope,  but  the  impairment  is 
decided,  in  some  cases  very  decided.  The  deficiency  of  voice  is 
best  made  out  by  the  employment  of  my  differential  stetho- 
scope in  auscultation.  If  we  listen  successively  by  means  of 
this  instrument,  employing  one  limb  on  the  diseased  side  and 
then  the  other  limb  upon  the  healthy  side,  the  difference  is 
well  ascertained  and  appreciated.  Further,  if  we  listen  to 
the  thoracic  voice  at  corresponding  parts  of  the  two  sides, 
one  being  healthy  and  the  other  being  the  seat  of  a  cavity, 
and  there  be  present  at  the  latter  part  a  deficiency,  such  as 
we  are  treating  of,  no  voice  will  be  heard  with  the  ear 
connected  with  it,  but  much  voice  will  be  heard  with 
or  tli rough  the  ear  connected  with  the  sound  side.  The 
;.b,ence  of  voice  on  the  diseased  side  is  sometimes  extended 
to  the  base  of  the  lung  where  no  cavity  exists. 
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The  acoustic  circles  represent  the  acoustic  results.  The  Llack  circle  repre- 
sents sound  or  heard  voico,  and  the  dotted  circle  represents  silence. 


Cavity  sido.  Healthy  side. 


The  absence  of  auditory  sensation  of  cavernous  voice,  when 
the  differential  stethoscope  is  thus  employed,  is  by  no  means 
so  frequent  as  the  absence  of  sensation  of  cavernous  respira- 
tion. While  absence  of  sensation  of  cavernous  respiration  is 
exceedingly  common,  the  absence  of  voice  sensation  is  com- 
paratively infreqirent,  occurring,  as  has  just  been  stated,  in 
about  one  in  twenty  examples  of  cavity  among  my  hospital 
patients. 

This  form  of  impairment  of  the  voice,  where  a  cavity  is 
present,  appears  to  be  due  to  the  absence  of  free  air-com- 
munication between  the  trachea  and  the  cavity.  Little  air 
may  be  admitted  into  the  cavity  from  the  compressed  state 
in  which  it  may  be  held  by  the  depressed  ribs,  and  by 
adventitious  adhesions  preventing  the  possibility  of  inflation. 
Again,  the  bronchial  apertures  may  have  become  so  occluded 
by  inflammatory  action  and  casts  as  to  supply  air  in  too  in- 
sufficient a  quantity  to  impart  sufficient  vibration  to  the 
solid  parts  to  produce  the  usual  audible  sound. 

The  impairment  of  voice  here  referred  to  is  not  to  be 
confounded  with  the  weak  voice  of  disease  of  the  larynx  or  of 
debility.  The  weak  thoracic  voice,  dependent  upon  these 
latter  states,  is  known  by  the  weakness  of  the  oral  voice 
heard  through  the  air,  and  by  the  thoracic  voice  being  im- 
paired over  every  part  of  the  chest. 

The  absence  of  cavernous  pectoriloquy  in  suspected  cases  of 
cavity,  when  hoarseness  and  whispering  voice  have  been  pre- 
sent, has  repeatedly  led  to  error  by  causing  the  auscultator 
to  conclude  that  no  cavity  was  present.  These  conditions  of 
voice  seldom  admit  of  the  development  of  very  unequivocal 
cavernous  thoracic  voice.  The  question  as  to  the  presence 
of  excavation  must  therefore  be  solved  when  this  form  of 
voice  is  absent  by  other  tests.  If  these  be  inconclusive  to- 
day we  must  wait  before  giving  a  decided  opinion.  I  have 
known  many  cases  in  which  physicians  have  brought  discredit 
upon  themselves  and  upon  physical  exploration  by  attaching 
a  weight  to  this  negative  evidence  that  does  not  properly 
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appertain  to  it.  I  have  had  many  patients  under  my  care  at 
the  hospital  who,  being  in  good  general  health  and  in  good 
general  condition  as  to  flesh,  suffered  from  laryngeal  disease, 
causing  weak,  hoarse,  or  whispering  voice ;  and  who,  having 
no  marked  cavernous  pectoriloquy,  would  have  led  me  to 
pronounce  the  absence  of  excavation.  I  had  a  year  ago  an 
out-patient  under  my  care  who  looked  well,  but  whose  voice 
persistently  remained  hoarse,  weak,  and  dissonant.  I  could 
make  out  no  excavation  voice.  I  suspected,  though  I  could 
not  discover,  a  cavity.  Groing  round  Dr.  Quain's  wards  one 
day  lately,  at  his  request,  I  saw  this  patient,  and  on  examina- 
tion the  presence  of  cavity  was  fully  shown,  not  by  cavernous 
voice,  but  by  cavernous  gurgling,  &c.  At  this  moment  there 
is  imder  my  care  in  the  Paget  ward,  a  fine  looking  young 
man,  fleshy,  and  of  florid  complexion,  of  jaunty  air,  and 
lively  manners.  He  came  into  the  hospital  with  whispering 
and  hoarse  voice ;  examination  of  the  chest  was  inconclusive 
as  to  excavation.  The  voice  remaining  unimpaired,  suspicion 
of  pulmonary  excavation  increased;  repeated  examinations 
were  made,  and  it  was  only  lately  that  the  existence  of 
softening  of  the  lung  and  of  excavation  was  conclusively 
discovered.  If  anything  can  bring  discredit  upon  a  young 
physician,  it  would  be  overlooking  the  possibility  and  even 
the  likelihood  of  excavation  under  such  circumstances.  He 
cannot  be  too  much  upon  his  guard  in  respect  of  this,  or 
trust  too  Httle  to  the  absence  of  cavernous  voice,  particularly 
at  his  first  exploration,  as  evidence  of  the  healthy  state  of 
the  lung. 

When  the  voice  is  marked  by  very  much  vibration  and,  as 
it  were,  with  solid  elements  of  sound,  which  is  not  unfre- 
quently  the  case,  the  patient  should  be  directed  to  speak  in 
a  whisper.  The  strong  vibration  is  now  avoided,  and  the 
distinct  and  clearly  articulated  superficial  voice  below  the 
integuments,  so  to  speak,  will  be  wafted  direct  into  the  ear 
of  the  auscultator.  I  have,  in  numerous  examples  of  cavities, 
m  which  the  voice  pronounced  at  its  ordinary  pitch  caused 
a  thoracic  voice  so  strong  and  vibratory,  that  I  have  been  in 
doubt  as  to  whether  the  morbid  condition  was  one  of  solidifi- 
cation or  of  cavity,  and  in  which  a  whispered  voice  has 
completely  solved  the  difficulty,  giving  the  distinct  cavernous 
superficial  voice  without  the  vibration  and  the  sounds  of 
adjoining  solid  parts.  The  strong  voice  as  heard  through  a 
cavity,  through  its  walls  and  the  walls  of  the  chest  in  stron^ 
vibration,  may  mask  feebler  cavernous  air  sounds,  which 
would  readily  indicate  the  true  anatomical  condition.  By 


204 


THE  THOKACIC  VOICE. 


whispering  this  is  avoided,  and  the  decisive,  though  feeble 
cavernous  sounds,  are  allowed  a  hearing.  The  feeble  whisper- 
ing voice  agitates  the  cavity  air  only,  the  strong  voice  throws 
the  solid  parts  also  into  strong  vibration,  and  suggests 
merely  solid  conduction. 

Amphoric  voice,  oh  amphoeiloqet  op  cavities. — The  caver- 
nous direct  pectoriloquy,  or  thoracic  voice  of  the  third  stage 
of  phthisis,  occasionally  is  found  to  partake  of  a  hollow  vessel, 
pitcher,  or  amphoric  tone.  I  have  heard  this  kind  of  caver- 
nous voice  more  than  a  dozen  times.  It  is  usually  associated 
with  amphoric  respiration,  or  respiration  sounds  having  the 
same  resounding  or  thin  metal  sheet  ringing  tone.  The 
voice  is  not  strong ;  it  is  a  diffused  chamber-like  sound.  The 
diffusion,  however,  is  much  less  considerable  than  the  diffusion 
of  the  amphoric  voice  of  perforation.  The  tone  of  the 
amphorism  of  cavities  is  much  the  same  as  that  of  the  pleural 
cavity,  although  less  marked  in  general.  The  amphoric  tone, 
I  must  however  say,  has  been  as  highly,  as  strongly,  and  com- 
pletely marked  in  mere  cavity  cases  as  in  examples  of  pneumo- 
thorax depending  upon  perforation.  This  cavity  amphoric 
voice,  like  the  amphoric  respiration  sounds  of  cavities,  has 
been  heard  by  me  at  the  upper  part  of  the  chest.  It  has  a 
large  range  from  the  clavicle  down  to  the  third  rib,  and  is 
heard  usually  behind  as  well  as  in  front.  The  cavity  which 
emits  this  kind  of  voice  is  always  large.  I  believe  it  to  have 
thin,  hard,  and  smooth  walls,  to  contain  little  if  any  liquid. 
Finger  dulness,  or  something  near  it,  is  always  present,  and 
the  true  cracked-pot  sound  is  to  be  elicited  in  about  fifty 
per  cent,  of  cases  of  this  sign. 

Quasi  ^gophony  op  cavities.  —  I  have,  in  some  few 
examples  of  phthisis,  heard  a  quasi  segophony,  altogether 
independent  of  effusion  into  the  cavity  of  the  pleura.  It 
has  only  a  moderate  amount  of  tube  squeaking  character, 
but  there  is  much  vibration  or  trembling  with  it,  and  it  is 
loud  and  like  true  segophony  near  the  ear  of  the  auscultatory 
It  has  occurred  in  the  case  of  very  large  cavities  only  in  my 
experience.  The  usual  seat  has  been  the  upper  part,  mam- 
mary region,  and  towards  the  axillae.  I  have  been  assured  of 
the  existence  of  cavities  by  the  presence  of  whispering 
pectoriloquy  of  the  usual  character,  prior  to  the  advent  of 
this  quasi  segophony,  and  of  hollow  cavernous  respiration 
sounds.  I  met  with  an  example  of  this  quasi  a?gophony 
in  a  gentleman  who  died  of  phthisis  in  the  third  stage  a  year 
ago.  The  voice  trembled  exceedingly.  When  this  form  of 
cavernous  voice  occurs,  it  is  obvious  that  the  mechanism  of 
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the  bronchial  openings  and  of  the  thin  walls  of  the  cavity 
are  promotive  of  more  than  usual  vibration. 

iEooL  HONY.  —  This  is  one  of  the  most  remarkable  of  the 
remarkable  physical  signs  observed  in  the  third  stage  of 
phthisis.  It  is  heard  very  rarely,  and  only  when  effusion  has 
taken  place  into  the  pleura.  Some  physicians,  it  is  true, 
believe  it  to  be  occasionally  produced  when  consolidation 
only  is  present.  This  necessary  effusion  is  in  a  very  large 
majority  of  examples  of  this  sign,  sero-purulent,  and  is  the 
result  of  pleurisy.  In  some  few  examples  I  have  known  the 
liquid  to  be  only  serous,  but  in  these  examples  the  sign  has 
never  arrived  at  its  most  complete  state  of  development. 
The  character  of  the  effusion  has  been  ascertained  after 
death.  The  sound  of  the  segophonic  voice  resembles  the 
bleating  of  a  sheep,  or  of  a  goat,  and  it  is  from  this  latter 
resemblance  that  it  is  indeed  designated  A  t£,  abyhs,  capra.  It 
possesses  the  trembling  character  of  the  bleating  animal. 
A  squeaking  character  enters  into  its  composition,  and  the 
voice  certainly  resembles  in  some  measure  the  squeaking  of 
Punchinello.  It  is  as  if  the  voice,  after  being  formed,  were 
transmitted  through  a  narrow  tube  and  through  a  solid  body 
in  a  state  of  tremor  or  tremblinsr. 

  o 

This  form  of  voice  is  difficult  of  description,  but  when  once 
heard  it  is  not  likely  to  be  mistaken  for  another  sound.  The 
chief  seat  of  this  voice  is  the  middle  of  the  chest,  and  a  little 
below  it ;  far  most  frequently  at  the  posterior  aspect.  Its 
most  frequent  point  of  development  is  the  angle  of  the 
scapula,  over  the  scapular  region,  and  extending  to  the  spinal 
column.  It  is  very  seldom  heard  above  the  spine  of  the 
scapula,  and  is  developed  more  externally  than  the  outer 
edge  of  the  scapula.  In  few  instances  has  it  been  heard  in 
front  in  phthisis,  but  in  one  or  two  cases  I  have  heard  it  at 
the  mammary  region.  The  adhesions  of  phthisis  are  likely 
to  prevent  the  frequent  discovery  of  this  sign  high  up  in  the 
thorax.    The  voice  is  loud,  and  it  seems  superficial. 

The  anatomical  and  pathological  conditions  when  this  sign 
is  present  are  these:  effusion,  mostly  sero-purulent,  occa- 
sionally serous  only;  a  collapsed  and  somewhat  solidified  and 
compressed  condition  of  the  lung;  immersion  of  part  of  the 
ung  in  the  liquid,  pressure  of  the  bronchial  tubes  by  the 
liquid  sufficient  to  narrow  them,  but  not  totally  to  occlude 
them ;  laryngeal  voice  of  some  force. 

The  segophonic  voice  is  essentially  a  temporary  one.  In 
the  case  of  some  patients,  it  may  have  one  period  only  or  it 
may  have  two.    That  is  to  say,  it  may  appear,  and' after 
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some  days  disappear,  never  to  return;  or  it  may  appear,  last 
a  few  days,  disappear,  and  then,  after  a  week  or  two,  it  may 
return,  but  to  disappear  finally  after  some  days.  ^Egophony 
of  phthisis  in  the  third  stage  not  uncommonly  remains  till 
the  time  of  death.    When  it  has  only  one  period,  the  dura- 
tion is  generally  greater  than  when  it  is  to  return.  When 
of  a  single  period  only,  it  is  heard  as  soon  as  the  effusion 
has  reached  as  high  as  the  level  of  the  angle  of  the  scapula. 
As  long  as  the  liquid  reaches  no  higher,  and  is  not  materially 
reduced,  the  characteristic  voice  remains.   When  the  effusion 
notably  reduces,  the  voice  with  its  singular  characteristics 
disappears.   When  the  voice  has  a  second  period,  the  effusion 
proceeds  to  a  great  extent,  its  level  rising  as  high  in  some 
cases  as  the  third  or  even  the  second  rib.    As  soon  as  the 
liquid  level  has  attained  the  level  of  the  fifth  rib  in  front, 
the  characteristic  voice  is  lost,  but  as  the  liquid  abates  by 
absorption,  and  the  upper  part  of  the  lung  and  the  bronchial 
passages  are  liberated  from  compression,  the  voice  again 
returns,  but  generally  only  for  a  few  days,  for  the  process  of 
absorption  proceeding,  liberates  the  lung  and  bronchial 
tubes  altogether  from  compression,  and  puts  a  stop  to  that 
immersion  of  the  lung  which  is  essential  to  the  development 
of  the  true  and  perfect  segophonic  sign. 

The  Eegophony  of  phthisis  in  the  third  stage  is  generally 
associated  with  cavernous  respiration,  feeble  and  more  obscure, 
it  is  true,  than  before  the  effusion,  or  after  its  total  absorp- 
tion There  is  usually  some  cavernous  voice  at  the  apex. 
The  percussion  sound  is  absolutely  dull  from  the  base  upward 
to  the  seat  of  the  Eegophony;  respiratory  sounds  are  absent 
or  faint,  or  as  if  distant.  There  is  a  total  absence  of  any 
kind  of  voice  for  the  most  part  at  the  very  base  of  the  lung. 
The  semi-diameter  of  the  chest  is  increased ;  the  ribs  move 
little,  and  the  aspect  of  the  side  is  more  rounded  than  usual, 
and  the  interspaces  are  fuller.  When  segophony  disappears, 
this  may  be  due  to  increase  as  well  as  decrease  of  the  eflusion ; 
the  travelling  of  dulness  and  of  silence,  so  to  speak,  upwards 
marks  increase;  the  travelling  down  of  these  signs,  and  their 
mitigation  or  reduction,  indicates  the  decrease  or  absorption 

of  the  liquid.  ,      .,  - 

iEgophony  almost  invariably  takes  place  upon  the  side  oi 
the  chest  which  is  the  seat  of  cavities ;  but  though  I  have  not 
seen  an  instance  of  it,  there  appears  no  reason  why  it  should 
not  be  heard  on  the  opposite  side,  where  no  cayity  exists, 
and  yet  owe  its  presence  to  pulmonary  tubercle  disease 
The  Eegophony  of  phthisis  is  more  frequently  found  in  tne 
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third  stage  of  the  disease  than  in  any  other,  but  it  is  occa- 
sionally heard  in  the  first  and  in  the  second.  In  the  fourth 
stage,  though  effusion  is  present  in  a  very  large  proportion  of 
cases,  I  have  not  heard  aegophony  in  any  one  instance,  the 
presence  of  air  in  the  pleura  counteracting  the  influence  of 
liquid,  quoad  aegophony.  I  have,  partly  on  these  grounds, 
preferred  describing  this  sign  in  connection  with  the  third 
stage  of  the  disease. 

The  mechanism  of  aegophony  has  excited  much  attention, 
and  little  approach  to  unanimity  is  to  be  found  in  respect  of 
it  amongst  physicians.  It  appears  to  me  to  be  unnecessary 
to  detail  the  various  views  of  auscultators  on  this  sign.  The 
explanation  which  I  have  to  offer  is  this,  and  I  believe  it  to 
be  at  once  consistent  with  the  laws  of  sound,  and  with  the 
pathological  conditions  under  which  it  is  found. 

In  the  first  place,  the  force  of  the  voice  when  it  has  reached 
the  bronchial  tubes  at  the  mid-chest,  is  unduly  augmented. 
The  diffusion  of  the  sonorous  undulations  through  the  lung 
is  partially  prevented  by  the  solidification  always  present; 
the  bronchial  tubes  are  more  freely  brought  into  vibration) 
and  this  adds  to  the  sound.  The  constricted  punchinello 
squeaking  character  is  imparted  by  the  compression,  partial 
it  is  true,  of  the  bronchial  tubes,  particularly  at  their  pos- 
terior and  membranous  part.  The  liquid  compresses  the 
tube,  narrows  its  calibre,  and  so  imparts  the  characteristic 
squeaking  sound.  The  compression  is,  however,  of  so  feeble 
a  character  that  the  unduly  strong  voice  is  sufficient  to  throw 
the  parts  into  undue  vibrations,  and  the  articulated  sounds 
are  propagated  in  a  trembling  manner. 

The  trembling  begun  in  the  bronchial  tubes  is  communi- 
cated to_  the  solidified  lung  lying  loosely  immersed,  in  part 
at  least  in  the  liquid.  The  trembling  is  continued,  favoured 
by  the  little  resistance  of  the  liquid,  throughout  the  middle 
of  the  lung  and  thence  to  the  liquid  itself,  and  lastly  to  the 
thoracic  walls.  There  is  just  that  amount  of  resistance  from 
the  hqmd  to  recoil  the  lung  after  its  excursion,  so  to  speak, 
under  the  force  of  the  voice.  The  voice  force  and  the  liquid 
compression  force  are  so  nearly  equal,  that  a  system  of 
vibrations  is  established.  Less  compression  upo£  the  air 
tubes  and  leas  voice  would  not  suffice  to  freely  vibrate  the 
tubes  or  the  lungs,  and  more  compression  would  be  fatal  to 
vibration  of  these  parts.  This  may  be  imitated;  a  flexible 
tube  of  indiarubber  compressed  at  a  part  very  feebly  and  a 
feeble  voice  wiU  m  no  squeaking  sound;  a  little  more 
pressure  and  a  httle  more  force  of  voice  will  impart  the 
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squeaking  character.  Press  more  firmly,  so  as  nearly  to 
obliterate  the  tube,  and  the  squeaking  character  will  be  lost. 
So  we  find  in  respect  of  segophony,  a  little  liquid  developes 
the  sign,  and  a  great  deal  removes  it. 

Eeduced  voice  at  the  base. — In  a  very  large  proportion 
of  examples  of  phthisis  with  cavities  at  the  apex,  the  thoracic 
voice  at  the  base,  as  has  been  already  incidentally  stated,  is 
much  impaired.  This  holds  when  the  base  of  the  lung  is 
condensed  and  the  bronchial  communication  is  reduced. 
The  comparative  weakness  of  the  voice  of  the  diseased  base 
is  well  made  out  by  using  the  differential  stethoscope  bi- 
laterally and  at  the  same  moment.  In  many  examples,  no 
voice  whatever  is  then  heard  on  the  diseased  side.  There  is 
no  doubt  that  the  reduction  of  the  voice  is  due  to  the  reduc- 
tion of  air-communication.  I  have  listened  for  the  sounds 
of  a  watch  and  a  tuning  fork  proceeding  through  consolidated 
lung  out  of  the  body,  and  have  found  that  their  intensity 
was°increased  when  a  hole,  the  calibre  of  a  large  bronchus, 
was  made  through  it,  and  the  stethoscope  placed  over  the 
aperture.  The  difference  was  very  great  when  the  flexible 
or  differential  instrument  was  employed;  less  so  when  the 
wooden  stethoscope  was  in  use. 

The  total  abolition  of  the  voice  at  the  base  in  the  third 
stage  of  phthisis  is  uncommon.    It  is  found  in  those  rare 
examples  only  in  which  effusion  to  a  large  amount  has  taken 
place  in  the  pleura,    ^gophony  at  the  angle  of  the  scapula 
and  finger  dulness  on  percussion  mark  these  cases. 


CHAP.  XXVIII, 
third  stage  —  continued. 

Bronchial  Sounds.  —  Constrictive  Sounds.  —  Moist  and  liquid  Bronchial 
Sounds.  —  Laryngeal  and  tracheal  Sounds :  _  Tracheal  Ticking  and  laryngeal 
Constriction  Sounds.  — Pneumonic  Crepitation. 

Bronchial  sounds,  in  the  third  or  cavity  stage  of  phthsis,  are 
extremely  common.  They  are  for  the  most  part  the  result 
of  the  tubercular  disease,  and  they  increase  with  the  progress 
of  the  excavation.  They  frequently  contribute  to  mask  the 
proper  signs  of  cavities.  With  care,  however,  both  classes  ot 
signs  may  be  discovered.    The  bronchial  sounds  may  be  dry 
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or  moist.  The  dry  sounds  are  most  common  soon  after  the 
commencement  of  the  third  stage,  the  moist  at  the  advanced 
or  concluding  part.  Dry  bronchial  sounds  frequently  become 
developed,  and  replace  moist  ones,  when  a  cavity  is  becoming 
obsolete,  passive,  or  contracted. 

The  tubular  constrictive  sounds  of  the  primary  and  se- 
condary 1  >ronchi,  are  not  uncommonly  heard  in  the  third  or 
cavity  stage  of  phthisis.  They  are  found  in  a  considerable  pro- 
portion of  cases  at  the  upper  part  of  the  sternum,  and  at  the 
costal  cartilages  of  the  two  upper  ribs;  but  the  interscapular 
regions  are  very  often  their  seat  also.  The  sounds  may  be 
merely  tubular  or  brazen,  or  they  may  be  of  a  snoring 
sawing  character.  The  tubular  brazen  character  holds  more 
in  front  and  above,  and  the  snoring  character  behind  and 
below. 

These  sounds  may  proceed  from  both  sides  of  the  chest, 
but  in  this  case  they  are  louder,  for  the  most  part,  upon  the 
cavity  side  than  upon  the  other  when  only  one  side  is  the 
seat  of  excavation.    In  many  cases  the  bronchial  sounds  are 
heard  exclusively  upon  the  diseased  side.    The  condition  of 
the  tubes  giving  out  the  sound  now  under  consideration  is 
one  of  hyperemia,  of  thickening  of  the  mucous  membrane, 
and  of  the  sub-mucous  tissue,  occasionally  conjoined  with  a 
slight  degree  of  spasm  of  the  circular  muscular  fibres.  It 
is  most  important,  in  every  example  of  disease  presenting 
these  sounds,  to  avoid  a  hasty  conclusion  that  the  disease 
is  merely  bronchial.    In  every  case  careful  exploration  of 
the  lungs  should  be  made ;  but  it  is  absolutely  necessary,  if 
the  physician  would  avoid  placing  his  patient's  welfare  and 
his  own  character  in  jeopardy,  to  institute  a  narrow  and 
anxious  search  for  pulmonary  mischief,  more  especially  when 
the  morbid  sounds  have  been  of  only  some  months'  duration, 
and  when  the  patient  is  suffering  from  febrile  action,  and 
from  general  deterioration  of  the  health.    I  have  known 
careful  examination  result  in  the  discovery  of  cavities  in 
numerous  cases  in  which  bronchitis  only  had  been  at  first 
suspected.    The  search  for  cavities  should  be  made  further 
from  the  median  line  of  the  body.    These  sounds,  in  some 
cases  of  cavity,  become  exceedingly  loud  below  the  scapula, 
and  in  the  lower  dorsal  regions,  and  I  have  known  them  in 
.some  examples  lead  to  grave  perplexity.    They  have  for  a  time 
succeeded  in  masking  all  true  and  decisive  cavernous  sound. 
Yet  careful  and  renewed  exploration  has  succeeded  in  proving 
that  bronchial  disorder  was  not  the  only  morbid  condition  pre- 
sent, but  that  there  was  another —a  tubercular  cavity,  which  in 
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all  probability  was  the  primary  cause  of  the  bronchial  affec- 
tion.   In  young  hysterical  females  these  sounds  are  particu- 
larly liable  to  satisfy  the  medical  attendant,  that  the  case  is 
only  one  of  bronchitis,  and  to  lead  him  to  omit  that  renewed 
and  careful  exploration  that  alone  can  suffice  to  detect 
cavernous  sounds,  and  to  prove  the  merely  secondary  cha- 
racter of  the  bronchial  affection  with  its  loud  and  noisy 
accompaniments.    These  bronchial  sounds  thus  accompany- 
ing cavities  are  always  associated  with  some  of  the  decisive 
si°ns  of  cavities,  such  as  cavernous  respiration  and  voice, 
dull  percussion,  &c. ;  but  it  is  to  be  remembered  that  m  some 
examples  of  cavities,  the  signs  are  but  faintly  developed,  and 
again,  that  bronchitis  may  occur  in  persons  who  have  natu- 
rally a  depressed  chest  and  dullish  percussion.    In  doubtiul 
cases  of  this  class,  every  reasonable  mode  of  investigation, 
and  every  aid  in  exploration,  should  be  adopted.    I  have 
at  this  time  in  the  "Kose"  ward,  a  middle-aged  female 
(Albert)  whose  cavity  signs  are  greatly  masked  by  dry  sonor- 
ous and  constrictive  tubular  sounds.    Dull  percussion,  great 
deficiency  of  respiration,  and  superficial  waving  impulse  ol 
the  heart  under  the  clavicle  of  the  right  side  are  the  chief 
signs  which  lead  me  to  infer  a  cavity,  though  distmct  caver- 
nous respiration  cannot  be  made  out.    Snoring  noises  prevail 
over  the  whole  chest.  , 

Moist  bronchial  sounds  are  developed  at  one  time  or 
another  in  every  example  of  phthisis  that  reaches  to  he 
cavity  or  third  stage.    In  many  cases  the  mucous  rale,  as  the 
chief  bronchial  moist  sound  has  been  called,  which  is  heard 
in  the  third  stage  of  phthisis,  is  simply  a  continuation  or  an 
exaggeration  of  the  humid  crackle  sign,  which  held  in  second 
stage"  and  more  rarely,  and  to  a  less  extent,  in  the  fust 
The  liquid  bronchial  crepitation  and  bubbling  m  the  thud 
stage  corresponds  with  the  humid  crackle  of  the  second.  It 
varies  more  in  size,  and  has  a  wider  range  than  the  humid 
crackle.   It  takes  place  in  the  chief  bronchi,  and  in  all  but  the 
terminal  tubes.    The  size  of  the  bubbles,  judging  as  we  do 
from  the  properties  of  the  sound,  varies  very  considerably, 
but  they  appear  generally  to  be  of  the  dimensions  of  a  pea 
or  a  swa'n  Zt.    In  quiet,,  comparatively  silen  oa^cgg 
the  number  of  explosions  is  small,  and  they  take  place >  mdi 
vidually,  and  one  after  another.    In  other  ™™>  ^™>^ 
sound  indicates  the  simultaneous  explosion  of  very  many 
bubbles  in  tubes.    -In  some  cases,  the  whole  rnspi rat  on 
period,  and  the  expiration  period,  are  occupied  with .W 
sound  of  numerous  explosions;  many  occurrmg  at  a  time. 
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In  some  old  cases  of  cavities,  the  entire  base  of  the  cavity 
lung,  ami  even  the  base  of  the  opposite  and  non-cavity  lung, 
are  the  seat  of  continuous  bronchial  liquid  sounds.  These 
liquid  sounds,  unlike  those  at  the  apex,  in  the  softening  or 
second  or  cavernulous  stage,  do  not  usually  appear  to  be  very 
near  the  surface  of  the  chest,  or  as  happens,  in  some  second 
stage  cases,  as  it  were,  immediately  under  the  integument. 

These  liquid  sounds  in  the  third  stage  of  phthisis,  are 
heard  at  various  localities  in  respect  of  the  cavity.  When 
cavities  are  very  recent,  and  situated  at  the  apex,  these 
bronchial  sounds  are  often  heard  almost  exclusively  in  the 
immediate  neighbourhood  of  the  excavation,  and  in  the 
course  of  the  larger  bronchi,  as  they  proceed  towards  the 
median  line  of  the  body.    They  may  be  heard  over  the 
cavity  and  around  it.    At  the  posterior  part  of  the  chest, 
between  the  inner  edge  of  the  scapula  and  the  spine,  they 
are  common.    Liquid  bronchial  sounds  are  very  common  at 
the  base  in  advanced  cases  of  phthisis  in  the  third  stage. 
When  the  general  health  is  greatly  broken,  and  the  patient 
is  about  to  sink,  particularly  if  there  be  present  an  cede- 
matous  state  of  the  feet,  the  liquid  sounds  are  generally 
heard  at  both  bases,  even  though  a  cavity  may  be  present  on 
one  side  of  the  chest  only.   As  disease  advances,  and  the 
patient  is  about  to  die,  some  moderate  amount  of  liquid 
bronchial  sound  may  likewise  be  made  out  at  the  apex  of 
the  side  which  had  hitherto  been  the  seat  of  healthy  sounds 
only.    That  the  loud,  liquid  bronchial  sounds  may  for  a  con- 
siderable time  successfully  mask  a  cavity,  is  well  shown  by 
a  case  now  in  the  Eichmond  ward.    A  man  (Bradley),  about 
thirty,  had  large  liquid  bronchial  sounds  only  at  first.  Now 
greatly  improved,  the  patient's  sounds  are  less  loud,  and 
cavernous  bruits  are  to  be  heard. 

A  fine  form  of  liquid  bronchial  sound,  smaller  than  that  I 
have  just  described,  is  liable  to  take  place  in  cases  of  ad- 
vanced cavities.  This  is  a  sound  of  bubble  explosion  larger 
than  the  fine  crepitation  of  pneumonia.  The  sound  suggests 
the  size  of  the  bubbles  to  be  about  that  of  small  shot.  This 
is  usually  spread  over  the  chest,  occurring  much  at  the  pos- 
tenor  aspect  of  the  base  of  the  thorax.  It  is  sometimes  con- 
fined to  the  cavity  side,  but  it  is  often  found  upon  the  side  free 
from  such  an  anatomical  condition.  It  occurs  for  the  most 
part  suddenly,  and  is  accompanied  with  acute  suffering  and 
symptoms  winch  suggest  the  presence  of  inflammatory  action 
l  '  he  ,"'"r|  ^  ^en  the  W  has  been  long  condensed 
by  repeated  attacks  of  pneumonia,  this  sound  is  heard  in  those 
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Darts  which  are  yet  comparatively  free  from  condensation. 
The  old  condensation  has  obliterated  the  channels  which  are 
essential  to  the  production  of  the  sound.  Thus  we  have  in 
some  cases  only  large  liquid  crepitation  in  the  old  diseased 
and  condensed  structure,  and  the  finer  sounds  m  the  com- 
paratively unaltered  structure  of  the  lung. 

The  important  fact,  that  the  signs  of  bronchial  affections 
may  mask  those  of  pulmonary  consumption,  has  been  noticed 
by  different  physicians,  but  this  subject  has  received  special 
attention  from  Dr.  Hughes  Bennett  of  Edinburgh,  in  his  book 

on  this  malady. 

Laryngeal  and  tracheal  sounds  are  of  very  common  occur- 
rence in  the  cavity  stage  of  phthisis.  They  are  worthy  of 
study  in  themselves,  and  on  account  of  their  bearing  m 
respect  of  the  original  malady  upon  which  they  depend.  _ 

A  common  tracheal  sound  is  a  clicking  or  ticking  noise, 
which  proceeds  from  the  trachea,  and  less  frequently  from  the 
larynx.    It  seems  to  proceed,  in  many  cases,  from  the  lower 
part  of  the  trachea,  just  where  it  divides.    The  sound  is 
remarkable  for  its  regularity  as  to  period.    It  keeps  time 
remarkably  well :  occurring  regularly  every  few  seconds.  It 
is  such  a  sound  as  is  produced  by  the  explosion  of  a  bubble 
the  size  of  a  large  shot.    It  is  frequently  the  source  of  great 
annoyance  to  the  patient,  filling  his  ear  all  day  long  and 
constantly  calling  his  reluctant  attention  to  his  malady 
This  ticking  sound  is  heard  by  bystanders,  coming  through 
the  patient's  mouth,  and  conveyed  through  the  open  air  A 
stethoscope  applied  over  the  trachea,  conveys  it  bettei  to 
the  ear.    This  sign  in  the  case  of  a  patient  suffering  fiom 
cough,  whose  health  is  deteriorating,  is  an  ominous  sound 
l  a  very  large  proportion  of  cases  in  which  I  have ;  heard 
this  soui,  as  the  patient  for  the  first  time  has  detailed  foa 
S  tory,  I  have  found  either  decided  softening  or  excavation, 
L  latter  being  the  more  frequent  condition  of  the  two. 
This  laryngeal  and  tracheal  sound  is  analogous  to  the  com- 
mencing humid  crepitation  or  crackle  of  the  second  stage. 
It  proceeds  from  the  same  mechanical  cause,  viz.,  the ,  rupture 
of  a  bubble  about  the  size  of  a  swan  shot  or  a  pea  the liquor 
entering  into  its  composition,  judging  from  the  sound  the 
slowness  of  its  production,  and  the  gravity  of  its  note,  being 
rather  thick  or  tenacious.  floolirp 
Laryngeal  constriction,  and,  so  to  speak,  DjJTfijJ 
blowing  sounds,  are  by  no  means  uncommon  in  th tori ^stage 
of  phthisis.    In  one  out  of  about  fifty  of  good  sized 
cases,  this  character  of  sound  is  heard.    The  an  is  drawn 
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through  the  larynx  with  difficulty,  and  the  patient  seems 
always  more  or  less,  as  if  about  to  be  suffocated.  This  noisy 
constriction  breathing  sound  proceeds  from  partial  occlusion 
of  the  larynx,  dependent  upon  inflammatory  changes  con- 
nected with  the  disease  in  the  lung,  or  with  morbid  action 
set  up  in  the  larynx  by  the  same  constitutional  habit  which 
induced  the  pulmonary  mischief.  The  sound  is  heard  through 
the  air,  but  on  listening  to  the  chest,  so  strong  is  it  there, 
that  other  respiratory  sounds,  normal  as  well  as  abnormal, 
are  more  or  less  marked.  The  blowing  of  caverns,  when 
gentle,  may  be  masked  by  this  sound,  especially  if  unac- 
companied by  moist  sounds.  Care,  however,  will  generally 
discover  some  cavernous  sound,  which  will  prove  decisive  of 
the  case.  It  is  very  important  to  avoid  mistaking  the  tubular 
laryngeal  sounds  which  are  caried  down  into  the  thorax,  for 
the  sounds  of  cavities,  and  it  is  of  equal  importance  to  avoid 
the  error  of  regarding  pulmonary  excavation  conjoined  with 
laryngeal  disease,  as  laryngeal  disease  only.  The  blowing  of 
caverns  may  generally  be  made  out  and  distinguished  by 
the  presence  of  one  or  other  of  the  dry  or  moist  cavernous 
sounds.  Little  assistance  is  obtained  by  trying  the  voice  with 
the  view  of  producing  pectoriloquy,  for  the  voice  in  such 
cases  is  generally  extremely  weak,  whispering  or  hoarse,  and 
incapable  of  reaching  the  suspected  seat  of  cavity  with 
sufficient  force. 

The  fine  crepitation  of  pneumonia  which  we  have  already 
referred  to  as  liable  to  accompany  the  signs  of  phthisis  in  its 
first  and  second  stages,  occurs  frequently  in  the  third  stage. 
In  very  few  examples  of  cavities  at  all  far  advanced,  has  this 
sign  failed  to  appear  at  one  time  or  another.  With  scarcely 
an  exception,  I  find  such  cases  as  are  here  referred  to,  and 
which  came  under  my  care  in  the  wards  of  the  Hospital  for 
Consumption,  either  presenting  the  actual  sign,  or  that 
solidification  and  contraction  which  could  not  have  occurred 
without  its  having  been  present  at  some  antecedent  period, 
During  the  sojourn  of  the  patients  in  this  institution,  it  is 
extremely  common  for  them  to  suffer  from  what  has  been 
called  intercurrent  pneumonia,  and  in  many  of  these  patients, 
the  fine  crepitation  of  the  disease  is  made  out.  Many  come 
mto  the  hospital  with  this  sign,  and  those  suffer  most  in  this 
way  who  have  been  neglected,  who  have  had  few  of  the 
corn  forts  of  life,  house  shelter,  or  the  warmth  of  suitable 
clothing  The  season  of  the  year  in  which  this  sign  mani- 
fests itself  most  is  winter.  The  cold  of  this  season  exercises 
a  very  marked  influence  on  its  frequency  and  severity 
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During  last  winter  I  had  numerous  patients  with  this  sign, 
but  during  the  present  summer  (1860),  though  a  very  tem- 
perate one,  I  have  seldom  heard  this  sound.  This  sign  may 
be  very  moderately  developed,  and  yet  inflammatory  action 
may  be  extensive  and  severe,  for  this  reason,  that  the  vesicular 
structure  of  the  lung  is  very  frequently  to  a  large  ^  extent 
obliterated  by  previous  inflammation,  and  by  congestion  and 
tubercular  deposit,  and  this  structure  we  know  is  essential  to 
the  production  of  fine  crepitation,  such  as  we  now  treat  of. 

The  seat  of  this  sign  is  often  around  the  site  of  the  cavity, 
but  when  this  is  placed  in  the  apex,  the  crepitation  is  little 
developed,  the  lung  structure  being  generally  thoroughly 
destroyed.  It  is  much  more  common  to  find  the  crepitation 
sound  in  the  lateral  regions,  and  in  the  inferior  dorsal  region. 
It  is  often  confined  to  one  side,  but  when  the  cavity  is  large, 
and  tubercular  deposit  is  being  established,  or  is  softening  in 
the  other  lung,  as  is  often  the  case,  then  the  sound  is  heard 
on  both  sides,  though  more  upon  the  cavity  side  than  upon 
the  other. 


CHAP.  XXIX. 
third  stage  —  continued. 

Pleural  membrane  Sounds. -Dry  membrane   Sounds. -Sounds  of  rough 
Membranes.— Sounds  of  hardened  Membranes.— Friction  Sounds  of  Cavities. 

Pleural  membrane  sounds,  there  is  every  reason  to  believe, 
are  developed  in  almost  every  example  of  phthisis  in  the  thud 
or  cavity  stage.  It  is  probable,  however,  that  the  finer  ones 
are  well  distinguished  more  frequently  in  the  first  and  second 
stages  than  in  the  third,  though  it  is  in  the  last  that  pleural 
friction  sounds  are  most  constantly  produced.  In  the  early 
part  of  the  disease,  the  abnormal  lung  sounds  are  by  no 
means  very  loud,  and  they  fail  to  mask  pleural  sounds,  faint 
though  they  be.  On  the  other  hand,  in  the  third  stage, 
there  is  generally  so  much  cavernous,  cavernulous,  and  liquid 
crepitation  bruits,  that  the  pleural  membrane  sounds  are 
masked  or  so  mixed  up  with  other  sounds  that  it  is  difficult 
to  individualize  them.  Moreover,  in  the  third  stage,  these 
pleural  sounds  are  not  always  sought  for,  the  signs  proper  to 
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cavities,  and  to  other  more  important  conditions,  satisfying 
most  practitioners,  and  indeed  depriving  them  of  much  of 
then-  practical  importance.  The  pleural  membrane  sounds 
may  be  divided  into  three  classes :  1,  those  proceeding  from 
dry  membranes ;  2,  those  proceeding  from  moderately  rough- 
ened membranes ;  and,  3,  those  arising  from  hardened  and 
roughened  membranes. 

The  first-named  sounds  are  the  same  as  those  which  are 
occasionally  heard  in  the  earlier  stages  of  phthisis,  and  at  the 
very  beginning  of  idiopathic  pleurisy,  i.  e.  pleurisy  not  de- 
pendent upon  another  manifested  disease.    These  sounds  are 
often  heard  when  the  patient,  having  a  cavity,  complains  of 
sharp  pains  in  his  side,  and  when  his  breathing  is  voluntarily 
restrained  and  is  unusually  quickened.    With  these  signs  and 
symptoms,  the  patient  is  suffering  from  hyperaemia  of  the 
pleura,  or  the  commencement  of  inflammation.    The  chief 
physical  condition  giving  rise  to  the  sound  is  an  abnormal 
dryness.     The  pleura  costalis  and  the  pleura  pulmonalis 
are  both  comparatively  dry.    The  lubricating  liquid  is  re- 
duced in  quantity,  and  it  is  more  tenacious  than  natural. 
Friction  is  thus  increased,  vibrations  sufficiently  rapid  and 
strong  to  induce  sound  are  produced.    The  sound   is  not 
loud,  sometimes  it  is  nearly  uniform  during  an  inspiration, 
but  it  is  generally  somewhat  interrupted.    When  the  sound 
is  uniform,  it  appears  that  the  membranes  slide  continuously 
over  each  other ;  but  when  it  is  interrupted,  the  movements 
are  interrupted  or  arrested,  as  a  finger  very  moderately 
moistened  is  passed  in  an  interrupted  manner  over  a  table, 
now  passing  on  with  vibration,  and  now  being  arrested  by 
resistance.    In  the  first  case,  the  liquid  is  less  reduced,  and 
less  thickened  than  in  the  latter,  at  least  so  it  appears  to 
me.    That  friction  sound  may  be  produced  by  the  absence 
of  a  very  little  fluid,  a  simple  experiment  will  prove.  Wet 
the  forefinger  with  milk,  and  gently  pass  this  over  the  back 
of  the  concha  of  the  ear ;  no  sound  will  be  heard ;  let  the 
other  forefinger  free  from  liquid,  deal  similarly  with  the 
other  ear,  and  friction  sound  will  be  at  once  produced,  and 
be  distinctly  heard.    Even  a  very  little  increase  of  the  thick- 
ness of  a  liquid  will  produce  friction  sound,  not  heard  when 
the  liquid  is  thinner.    The  finger  freely  wetted  with  milk 
and  passed  over  the  ear,  when  the  milk  is  still  perfectly  thin 
gives  no  sound,  but  if  the  milk  be  allowed  to  thicken  and 
become  adhesive,  a  sound  will  then  be  audible.    It  is  ex- 
tremely probable  that  in  the  beginning  of  pleurisy,  or  in 
many  quasi-inflammatory  or  congested  states  of  the  pleura, 
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common  in  phthisis,  a  like  thickening  of  the  serous  lubri- 
eating  fluid  takes  place,  and  gives  rise  to  abnormal  Bounds, 
which  might  often  be  heard  were  they  sought  for.  These 
friction  sounds  last  generally  for  a  few  days  only.  I  believe 
they  go  and  come  when  the  secretion  alters,  which  it  is  very 
apt  to  do  in  advanced  cases  of  phthisis.  The  presence  of  such 
friction  sounds,  in  my  opinion,  is  far  from  indicating  the 
positive  presence  of  inflammation,  and  still  less  the  necessity 
of  employing  lowering  means,  quietude  and  confinement  to 
bed  for  a  few  days,  generally  sufficing  to  bring  them  to  a 
conclusion. 

The  sounds  which  proceed  from  soft  roughening  of  the 
pleura  are  not  unfrequently  heard  in  the  third  stage  of 
phthisis.    They  are  louder  and  more  interrupted  than  those 
just  described.    They  resemble  the  sounds  caused  by  slowly 
rubbing  two  pieces  of  coarse  cloth  together.  This  sigh  is  heard 
most  frequently  in  the  lateral  regions  and  under  the  scapula, 
and  on  one  side  only.   It  has  been  heard  in  about  one  in  fifty 
of  my  cavity  cases  at  the  hospital.    It  is  heard  in  nearly 
every  example  of  pleurisy  terminating  in  empyema,  but 
departing,  it  is  true,  when  full  effusion  has  taken  place,  it 
may  be  to  return  again  when  this  is  absorbed.    The  anato- 
mical condition  is  a  roughened  irregularly  flocculent  and 
opaque  character  of  the  pleura,  with  an  obscure  reddish  tint ; 
flakes  of  white  or  grey  soft  light  fibrinous  deposit,  or  of  pus, 
are  seen  upon  the  membrane.    The  seats  of  these  anatomical 
conditions  are  the  same  as  the  seats  of  the  sounds.  The 
sounds  which  proceed  from  these  anatomical  states  are 
always  preceded  in  acute  cases,  for  a  very  short  time  only,  by 
those  of  the  first  class,  of  which  they  are  the  further  develop- 
ment.   Such  sounds  in  general  last  some  days,  then  entirely 
disappear  either  for  ever  or  to  return  again  after  a  time. 
They  disappear  altogether  when  adhesion  takes  place  at 
once,  which  is  seldom,  this  being  usually  prevented  by 
serous  or  sero-purulent  liquid,  separating  the  two  opposed 
membranes.    The  sounds  return  when  effusion  having  taken 
place  and  having  prevented  adhesion,  the  separating  liquid 
is  absorbed  and  the  opposed  membranes  are  brought  into 
contact  once  more.    It  is  now  that  the  sounds  again  become 
audible.    When  they  are  heard  for  the  second  time,  it  is 
usually  only  for  a  very  few  days,  adhesion  now  taking  place. 
This  form  of  pleural  friction  sound  is  sometimes  supposed  to 
exist  when  sonorous  rhonchus  only  is  present  with  some 
vibration,  but  careful  listening  will  always  prevent  this  error. 
These  sounds  are  often  mixed  together,  and  it  is  very 
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common  for  the  friction  sounds  and  sonorous  rhonchus  to  be 
conjoined  with  moist  crepitation,  large  and  small.  I  have 
found  these  loud  friction  sounds  to  be  continuous  during  the 
■whole  respiratory  period,  acknowledging  no  complete  inter- 
ruption, but  owning  to  a  remission  more  or  less  slight  during 
the  latter  part  of  expiration  and  the  period  between  the 
end  of  expiration  and  the  beginning  of  inspiration.  This 
form  of  sound  is  of  more  diagnostic  and  therapeutic  import 
than  the  preceding.  "When  established,  it  indicates  either 
the  advent  of  acute  severe  pleurisy,  or  which  is  not  of  less 
interest,  the  subsidence  of  the  disease  and  the  absorption  of 
the  liquid  of  empyema.  The  increase  of  dulness  and  acute 
and  sudden  symptoms  hold  at  the  first  epoch ;  the  depression 
of  the  line  of  dulness  on  percussion,  the  re-establishment  of 
respiration,  the  reduction  of  the  dimensions  of  the  side,  &c, 
indicate  the  latter  condition. 

The  third  kind  of  pleural  membrane  friction  sound  is  loud 
and  coarse,  and  resembles  that  produced  by  rubbing  the 
finger  over  dry  coarse  leather.  It  is  seldom  heard  in  phthisis. 
I  have  met  with  it  not  more  than  twice  in  this  disease.  It 
occurs  when  the  roughened  pleura,  rendered  so  by  the  pre- 
sence of  irregular  masses  of  hardened  fibrin,  has  assumed  a 
cartilaginous  consistence,  and  has  remained  free  from  com- 
plete adhesion.  It  has  been  heard  by  me  only  at  the  pos- 
terior and  lower  parts  of  the  chest,  where  the  lung  has  the 
greatest  motion.  This  sound  is  heard  both  during  inspiration 
and  expiration.  It  is  always  accompanied  by  undue  fremitus 
of  the  walls  of  the  chest. 

PuiMONART-cosTAi  FRICTION  sounds. — Besides  these  strictly 
pleural  sounds,  it  is  desirable  to  mention  that  friction  sounds, 
in  which  the  pleura  are  in  some  measure  involved,  are  in- 
duced by  the  lung  structure  itself.  The  lung  has  lost  its 
lightness  and  softness,  it  presents  numerous  rounded  pro- 
jecting tubercles  on  its  pleural  surface,  or  it  is  a  hard, 
thickened  irregular  cavity-wall  mass.  This  lung,  covered 
with  pleura,  rubs  against  the  pleuro-costalis  and  the  ribs, 
and  a  loudish  friction  sound  is  induced.  At  the  upper  part 
of  the  thorax,  this  friction  sound  is  seldom  heard,  for  the 
reason  that  the  motion  there  is  moderate  and  soon  admits  of 
adhesion  taking  place.  It  is  at  the  lower  and  posterior  parts 
of  the  chest  that  this  form  of  sound,  like  the  last,  is  generally 
heard.  These  pulmonary-costal  friction  sounds  are  often 
ultimately  conjoined  with  soft  friction  sounds  of  fresh  exuda- 
tion, for  inflammation  of  the  pleura  is  ever  disposed  to  set 
in,  and  cause  exudation.    By  means  of  adhesions,  they  often 
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become  lost  after  having  been  developed  some  days  or 
weeks. 

Friction  sounds  of  cavities.  —  Sounds  of  creaking  and 
coarse  crumpling  are  commonly  beard  to  proceed  from  tbe 
friction  upon  themselves  of  tbe  various  parts  of  a  cavity 
mass.  During  the  inflation  of  the  cavity  and  the  expulsion 
of  air  from  it,  the  cavity  walls  are  moved  upon  themselves, 
and  they  emit  the  coarse  sounds  alluded  to.  I  hear  such 
sounds  constantly  in  my  cavity  patients  at  the  hospital.  The 
favourite  seat  of  them,  as  might  be  expected,  is  the  sub- 
clavicular region,  but  I  have  often  heard  them  above  the 
clavicle.  The  noise,  for  it  is  a  loud  coarse  sound,  is  like  the 
sound  of  leather  bent  backwards  and  forwards  upon  itself. 
It  has  sometimes  partaken  much  of  the  character  of  wood 
creaking. 


CHAP.  XXX. 
third  stage — continued. 

Eeduced  respiration  Sounds  at  Base.  —  Abolition  of  respiration  Sounds  at 
Base.  —  Puerile  Kespiration.  —  Increased  Respiration  of  Base.  —  Excessive 
Loudness  at  Base. 

Eeduction  of  respiration  at  the  base  of  the  cavity  lung. — 
This  sign  has  been  made  out  in  about  one  half  of  the  examples 
of  phthisis  in  the  third  stage  which  have  come  under  my  care. 
The  respiratory  sound  is  less  full  and  less  fine  than  natural. 
It  is  often  conjoined  with  an  occasional  sibilus  or  sonorous 
rhonchus.  The  voice  is  usually  reduced,  occasionally  it  is 
louder  than  natural,  and  accompanied  with  more  than  the 
usual  fremitus.  The  respiratory  sounds  are  not  remote. 
The  difference  between  the  full  respiration  of  the  healthy 
base,  and  the  defective  respiration  of  the  unhealthy  one,  is 
made  out  pretty  distinctly  with  the  wooden  stethoscope,  but 
it  is  with  the  differential  instrument  only  that  the  deficiency 
is  rendered  a  very  striking  sign.  When  the  two  limbs  of  the 
instrument  are  placed  respectively  on  the  two  bases  in  such 
cases,  it  is  usual  to  have  a  full  sound  perceived  through  the 
ear  connected  with  the  healthy  part,  and  total  sensorial  silence 
in  the  ear  connected  with  the  unhealthy  part. 

This  deficiency  of  respiration  sound  of  the  base  of  the  lung 
is  due  to  the  presence,  in  some  rare  cases>  of  simple  hepati- 
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zation,  the  result  of  inflammation  provoked  by  the  constant 
irritation  of  a  cavity  above ;  in  others,  and  these  are  more 
common,  it  is  due  to  a  conjoint  state  of  hepatization,  crude 
tubercles,  more  or  less  numerous,  and  more  or  less  advanced, 
and  to  very  considerable  congestion,  and  sanguineous  and 
serous  infiltration.  This  reduction  of  respiration  in  the  third 
stage  of  phthisis  is  a  progressive  sign.  Once  commenced,  it 
remains,  or  more  or  less  rapidly  increases  until  nothing  is  heard 
except  a  very  little  coarse  bronchial  respiration  sound,  or  an 
occasional  sibilus  or  sonorous  rhonchus.  Its  course  is  slow, 
and  unattended  for  the  most  part  with  that  sudden  de- 
velopment and  almost  as  sudden  declension  observed  in 
respect  of  the  abolition  or  reduction  of  respiration  due  to 
empyema.  The  gradual  development  also  greatly  differs 
from  the  instantaneous  abolition  of  ordinary  respiration 
sounds,  in  some  examples  of  pneumothorax,  attendant  upon 
phthisis. 

The  abolition  of  bespieation  sounds. — The  total  abolition 
of  respiration  sounds  at  some  parts,  and  occasionally  over 
almost  the  whole  of  one  side  of  the  chest,  takes  place  when 
copious  effusion  is  poured  into  the  cavity  of  the  pleura.  This 
effusion  depending  upon  inflammation  occasionally  takes 
place  in  the  third  or  cavity  stage  of  phthisis,  as  a  direct 
consequence  of  that  disease,  and  it  is  more  commonly  ob- 
served in  this  stage  than  in  either  of  the  two  preceding  ones. 
The  abolition  of  respiration  also  is  due,  in  a  very  few  examples 
of  phthisis  at  this  period,  to  serous  effusion  depending 
upon  an  anaemic  state,  or  a  dropsy-forming  condition  of  the 
blood,  often  dependent  upon  co-existent  disease  of  the  kidney 
and  albuminuria,  now  and  then  combined  with  tubercle  in 
that  organ.  It  is  also  by  no  means  unfrequently  due  to  a 
very  different  condition,  viz.,  the  interposition  of  atmo- 
spheric air  between  the  lungs  and  the  thoracic  walls  causing 
collapse  and  compression  of  the  lung.  But  this  condition  of 
air  in  the  cavity  of  the  pleura  depending  upon  perforation  I 
have  decided  to  treat  as  constituting  a  later  and  concluding 
stage  of  phthisis. 

Another  cause  of  the  abolition  of  respiration  sounds  in  the 
third  stage  of  phthisis  is  occasionally  found  in  the  enlarged 
and  fatty  degenerated  liver  which  occasionally  accompanies 
pulmonary  tuberculosis.  The  liver  occasionally,  too,  presents 
the  lardaceous  character.  Total  abolition  in  consequence  of 
the  enlarged  liver  is  found  to  exist  on  the  right  side  of  the 
chest  only.  No  respiratory  or  vocal  sound  whatever  is  heard 
in  some  cases  below  the  level  of  the  nipple.    The  lung  is 
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pushed  up  beyond  that  level,  and  its  place  is  occupied  by 
the  encroaching  liver.  During  the  last  five  years  I  have 
noted  this  state  of  things,  or  an  approach  to  it,  in  some  half 
dozen  post-mortem  examinations  made  at  the  Hospital  for 
Consumption.  A  man  named  John  Carr  died  in  the  hospital 
in  1856  under  Dr.  Cotton.  The  apices  of  both  lungs  were 
excavated.  The  liver  weighed  12  Jibs.  A  soldier  named 
John  Mann,  also  under  the  care  of  Dr.  Cotton,  died  in  1857, 
and  presented  a  very  large  encroaching  liver.  It  weighed 
lllbs.loz.  Both  the  lungs  at  their  apices  were  excavated. 
Such  cases  are  generally  associated  with  jaundice,  and  the 
liver  is  felt  large  in  the  abdomen. 

The  abolition  of  respiration  sounds  due  to  the  sero- 
purulent  liquid  of  empyema,  begins  at  the  bottom  of  the 
chest,  and  slowly  and  gradually  proceeds  upwards,  i.  e. 
when  the  patient  occupies  the  erect  posture.  It  is  common 
for  it  to  reach  to  the  angle  of  the  scapula  or  a  little  above 
it,  and  to  stop  there.  It  sometimes  rises  higher,  and  I  have 
in  several  examples,  perhaps  half  a  dozen,  found  this  abolition 
as  high  as  the  level  of  the  second  rib  in  front.'  The  abolition 
ascends  gradually  and  equally,  perhaps  half  or  a  whole  inch, 
or  even  more  in  the  twenty-four  hours.  It  is  accompanied 
with  very  considerable  dyspnoea,  sometimes  very  great 
dyspnoea,  and  occasionally  with  only  moderate  distress,  the 
dyspnoea  in  general  being  in  proportion  to  the  extent  and 
rapidity  of  accession  of  the  abolition  of  respiration  sounds. 
I  have  seen  much  distress  from  little  effusion,  and  in  a  few 
cases  I  have  heard  the  patient  say,  that  his  breathing  was 
easy  when  one  side  of  the  chest  has  presented  no  respiration 
sound,  except  above  the  second  rib.  The  suddenness  or 
slowness  of  the  effusion,  and  the  healthy  or  unhealthy  state 
of  the  opposite  lung,  have  explained  these  anomalies. 

The  abolition  of  respiration  sound  in  the  case  of  the 
empyema  of  phthisis  in  the  third  stage  is  confined  to  one 
side :  at  least  I  have  always  found  it  so. 

The  percussion  under  these  circumstances  is  absolutely 
dull.  The  voice  at  the  clavicle  is  usually  loud  or  cavernous ; 
at  the  base  it  is  absent.  When  the  effusion  has  reached  the 
angle  of  the  scapula  the  voice  becomes  Eegophonic,  a  character 
whose  singular  properties  and  mechanism  I  have  already 
described.  When  the  abolition  of  respiratory  sound  ascends 
to  the  spine  of  the  scapula,  segophony  is  lost. 

The  dimensions  of  the  chest  increase :  the  semi-diameter 
increases,  and  the  excess  may  reach  from  one  to  two  inches. 
The  intercostal  spaces  bulge  in  an  undue  manner.    The  side 
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remains  little  affected  in  shape  and  movement  at  different 
periods  or  stages  of  the  respiratory  acts.  When  the  patient 
at  an  early  period  of  the  abolition  of  sound  is  placed  upon 
his  abdomen,  some  sound  is  occasionally  heard  posteriorly, 
the  liquid  falling  to  the  anterior  and  now  lower  part  of  the 
chest. 

After  a  time  abolition  of  sound  from  empyema  is  marked 
by  remarkable  changes.  The  line  of  absolute  dulness  falls, 
cegophony  returns,  and  as  absorption  of  the  liquid  proceeds 
finally  disappears. 

In  a  remarkable  example  of  the  abolition  of  respiration 
due  to  empyema  and  connected  with  pulmonary  tuberculosis 
(Bird),  I  believe,  in  the  third  stage,  a  fistulous  opening 
existed  at  the  right  subclavicular  region  near  the  sternum, 
which  evacuated  much  fetid  pus  and  respiratory  air.  The 
patient  also  expectorated  much  of  the  same  liquid.  Humid 
crepitation  had  been  observed  some  time,  and  latterly  liquid 
cavernulous  sounds  became  audible  under  the  right  clavicle 
at  its  humeral  extremity.  Absolute  dulness  prevailed  from 
the  base  close  up  to  the  clavicle.  This  patient  died.  I  have 
in  other  examples  of  phthisis  found  fistulous  openings  dis- 
charging pus  from  the  pleural  cavity,  but  they  have  been 
under  the  fifth  rib. 

The  abolition  of  sound  due  to  serous  effusion  is  slow  in  its 
development.  It  is  usually  very  partial,  and  confined  to  the 
very  base  of  the  chest.  It  is  commonly  found  on  both  sides 
of  the  thorax.  It  seldom  rises  high.  There  may  be 
bronchophony,  but  aegophony  is  seldom  heard,  if  I  may 
decide  by  my  own  experience.  The  countenance  and  white 
colour  of  the  skin,  the  ©edematous  feet,  &c,  usually  point  out 
the  true  nature  of  this  form  of  abolition  of  respiration  sounds. 

Puerile  or  augmented  respiration  of  the  lung  on  the 
healthy  side  of  the  cavitt  lung.  —  This  is  a  very  common 
occurrence.  It  is  most  observed  at  the  upper  parts  of  the 
side.  It  serves  by  contrast  to  mark  well  the  deficiency  of  the 
opposite  side.  In  such  cases  the  expiration  is  usually  some- 
what prolonged. 

Increase  of  respiration  at  base  of  diseased  lung.  This 

condition  I  have  not  unfrequently  noted  in  cavity  cases.  The 
loudness  and  fulness  have  been  such  as  to  eclipse  the  healthy 
sounds  of  the  healthy  base,  when  I  have  employed  the 
differential  stethoscope.  In  such  cases  the  base  is  compen- 
sating by  excessive  action  for  the  deficiency  of  its  apex. 

Excessive  loudness,  too,  of  the  respiration  sounds  of  the"  base 
of  the  unhealthy  lung  is  occasionally  established,  and  after 
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the  manner  noticed  above  eclipses  the  weaker  sound  of  the 
healthy  base.  This  loudness  depends  upon  the  resisted 
respiration  due  to  the  presence  of  crude  tubercle.  It  is 
analogous  to  the  harsh  and  loud  respiration  sounds  of  the 
first  stage  of  the  disease.  The  circles  express  these  acoustic 
results.  The  black  circle  denotes  sound  heard,  the  dotted 
circle  sensorial  silence. 


Unhealthy  side.  Healthy  side. 


CHAP.  XXXI. 
third  stage — continued. 

Auscultation  of  Heart  and  great  Vessels— Loudness  and  Nearness  of  Sounds 
at  upper  Interspaces.  —  Arterial  Blowing  from  Pressure,  influenced  by 
respiratory  Acts.— Arterial  Murmurs  from  intrinsic  Disease.— Adventitious 
Heart  Sounds :  pure  and  mixed.— Venous  Murmur. 

The  auscultation  of  the  heart  and  great  vessels,  in  the  third 
stage  of  phthisis,  is  very  important,  and  reveals  in  a  very  large 
number  of  cases  abnormal  signs  very  useful  in  the  diagnosis 
of  this  disease.  Even  when  these  signs  are  of  little  value  in 
a  diagnostic  point  of  view,  or  are  superfluous,  from  the  deci- 
sive character  of  other  signs,  it  is  very  important  to  note 
them ;  for  such  anomalies,  as  they  really  are,  prove  highly 
interesting,  and  present  points  for  study  which  may  afford  a 
reflected  light  upon  the  pathology  of  these  parts  and  of  various 
diseases.  To  omit  the  remarkable  alterations  in  the  locale, 
impulse  and  sounds  of  the  heart,  and  the  arterial  and  venous 
sounds  which  are  sometimes  established,  would  be  to  write 
the  signs  of  phthisis  in  an  exceedingly  imperfect  manner ; 
and  for  the  physician  to  pass  them  over  unnoticed  and  un- 
thought  of,  would  argue  a  style  of  treatment  furnishing  little 
accurate  information. 

Although  the  auscultatory  signs  of  the  heart,  &c,  compared 
with  percussion,  &c,  are  less  valuable,  I  prefer  treating  ot 
them  in  this  place,  because  I  shall  thus  be  enabled  to  con- 
clude the  subject  of  auscultation  in  this  stage ;  and  by  so 
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doing  I  am  enabled  to  keep  together  all  the  auscultation  signs 
of  the  period,  an  arrangement  which  will  be  convenient  for 
reference  to  this  branch  of  inquiry. 

One  of  the  most  remarkable  signs  connected  with  the 
heart's  sounds,  in  the  third  stage  of  phthisis,  is  a  striking 
loudness  and  nearness  to  the  ear,  under  the  clavicle.  The 
heart's  sounds  reach  the  ear,  as  if  that  organ  lay,  which  in 
many  cases  it  really  does,  under  the  second  intercostal  space 
and  the  second  rib,  and  as  if  the  whole,  or  nearly  the  whole, 
lung  structure  which  formerly  and  in  health  covered  it  were 
destroyed  and  obliterated.  The  point  of  greatest  loudness  is 
changed ;  the  greatest  intensity  is  translated ;  the  loudness 
is  greater  at  the  second  interspace  than  it  is  at  the  fifth. 
"When  the  cavity  is  situated  on  the  left  side,  this  sign  is  most 
developed ;  when  the  cavity  is  situated  on  the  right  side,  the 
sounds  of  the  heart  are  still  greatly  augmented,  but  the  in- 
crease is  less  than  when  the  disease  is  upon  the  left  side.  I 
have  often  found  the  sounds  of  the  heart  upon  the  right  side 
at  the  second  interspace  more  loud  than  at  the  fifth  inter- 
space on  the  left  side,  and  under  the  nipple:  this  occurs 
invariably  when,  by  reason  of  contracting  adhesions,  the  heart, 
as  is  often  the  case,  is  drawn  upwards  and  to  the  right.  So 
decidedly  are  the  sounds  of  the  heart  louder  at  the  second 
and  third  interspaces,  the  cavity  being  on  the  left  side,  than 
at  the  fifth  interspace,  the  point  of  greatest  normal  intensity, 
that  when  the  two  limbs  of  the  differential  stethoscope  are 
placed  upou  these  points  respectively,  the  sounds  are  heard  at 
the  first-named  places  only,  and  not  at  all  at  the  point  of 
normal  greatest  intensity.  The  acoustic  circles  will  serve  to 
illustrate  these  facts.  The  black  represents  sound,  the  blank 
silence. 

Second  Interspace.  Fifth  Interspace. 


The  abnormally-heightened  intensity  of  heart-sounds  at  the 
parts  indicated,  due  to  the  presence  of  a  cavity,  is  in  character 
somewhat  different  from  the  increased  loudness  of  solidifica- 
tion,whether  that  be  of  hepatization,  tubercle,  or  cancer.  The 
loudness  of  cavity  has  a  character  of  nearness  and  directness ; 
the  loudness  of  solidification  has  a  character  of  comparative' 
distance,  and  of  transmission  through  a  solid  conductor  that 
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also  intervenes.  The  loudness  of  solidification  is  not  asso- 
ciated with  a  cardiac  impulse  that  may  be  seen  and  felt ; 
while  the  loudness  of  a  cavity  is  almost  constantly  associated 
with  an  impulse  that  may  be  felt  and  seen  at  the  second  or 
third  interspaces,  or  at  both.  The  heart  is  felt  beating  im- 
mediately under  the  fingers ;  the  impulse  is  very  great  in  some 
cases  of  large  cavity,  and  the  integuments  may  be  seen  to 
swell  and  fall  with  every  beat  of  the  pulse  at  the  wrist.  A 
waving  of  the  integuments  may  be  observed  in  many  cases, 
and  this  is  synchronous  with  the  systole  and  diastole  of  the 
heart.  The  auricles  are  beating  immediately  under  the  in- 
teguments. In  such  examples  of  loudness,  due  to  cavity, 
depression  of  the  upper  ribs,  retraction  of  the  interspaces, 
and  flattening  of  the  upper  front  of  the  thorax  upon  one  side, 
are  usually  present.    A  sense  of  fluctuation  holds. 

The  explanation  of  the  loudness  of  the  heart's  sounds  is 
sufficiently  obvious.  The  phenomenon  is  due  to  two  causes, 
viz.,  first,  the  increased  proximity  of  the  sounding  body,  the 
heart,  to  the  ear,  by  the  destruction  of  the  lung,  which  in 
health  intervenes ;  and,  second,  the  increased  activity  of  the 
heart  under  the  local  excitement  and  the  general  systemic 
irritation.  The  first-named  cause  is  the  chief  source  of  this 
sign.  The  second  is  very  subsidiary,  and  indeed,  in  some 
cases,  when  the  loudness  has  been  extreme,  has  been  alto- 
gether absent.  When  the  heart  is  very  placid,  the  loudness 
of  which  we  speak  may  be  very  great  notwithstanding. 

Artebial  blowing  sounds  from  pbessube.  —  Arterial 
sounds  of  a  blowing  character,  usually  called  murmurs,  are 
very  common  in  the  third  stage  of  phthisis ;  and  though  of 
little  value  in  a  diagnostic  point  of  view,  quoad  phthisis,  are 
yet  deserving  of  every  attention.  It  will  seldom  happen  m 
the  third  stage  of  phthisis  that  the  other  signs  of  this  state 
will  be  so  few  and  so  feeble  in  their  testimony,  that  aid  in 
respect  of  diagnosis  on  the  part  of  arterial  murmurs  or  blowing 
sounds  can  avail  much;  yet  a  knowledge  of  them  in  this  state 
will  enlarge  our  information  of  the  history  of  the  sounds  of 
the  great  vessels,  and  of  the  influence  of  phthisis  in  respect 
of  them.  A  knowledge  that  these  murmurs  are  commonly 
produced  by  the  excavated  lung  and  the  descending  thoracic 
walls  may  prevent  the  erroneous  conclusion  of  these _ arterial 
or  cardiac  diseases  being  present  when  none  really  exists.  _ 

The  number  of  cases  of  phthisis  in  the  third  stage,  m  which 
I  have  heard  arterial  murmur  or  blowing,  is  very  consider- 
able. The  proportion  of  example's  of  this  blowing  will  depencl 
much  upon  the  class  of  cases  which  is  submitted  to  numerical 
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examination.  If  we  take  examples  of  phthisis  which  have 
attained  to  the  third  stage  after  a  very  short  period,  in  which 
the  cavities  are  small  and  the  surrounding  pulmonary  tissue 
is  soft  and  oedematous,  and  are  situated  upon  the  right  side, 
we  shall  have  a  very  small  percentage  of  instances  of  arterial 
murmur  or  blowing.  If,  on  the  other  hand,  we  take  examples 
of  old  phthisis,  which  have  attained  to  the  third  stage  slowly, 
or,  still  better,  if  we  take  cases  on  the  left  side  of  the  chest, 
marked  by  thin  hard  walls  and  in-drawn  ribs  and  intercostal 
spaces,  we  shall  have  the  percentage  of  examples  very  con- 
siderable. In  the  first  class  of  cases  we  may  not  have  above 
1  per  cent.,  while  in  the  latter  we  shall  have  as  high  a  per- 
centage as  20 ;  i.  e.  twenty  examples  of  blowing,  well  marked, 
out  of  100  examples  of  phthisis,  in  the  stage  and  with  the 
conditions  above  denoted. 

At  the  present  time  (January  24th,  1861)  I  have  a  very 
fine  example  of  this  sign  in  the  hospital.  James  Stockbridge, 
£et.  34,  servant,  Paget  Ward,  is  greatly  exhausted,  conse- 
quent upon  excavation  of  both  lungs.  A  loud  systolic  murmur 
is  heard  at  the  second  left  interspace.  As  the  ribs  fall  in 
expiration,  the  sound  becomes  louder.  To  each  expiration 
two  or  three  short  rushing  sounds  are  heard  in  succession. 
The  patient  is  very  pallid  and  anaemic. 

Arterial  blowing  sound  is  much  affected  by  the  side  upon 
which  excavation  has  taken  place.  For  one  instance  of 
arterial  blowing  with  which  I  have  met  on  the  right  side  I 
have  found  about  ten  on  the  left. 

The  area  of  arterial  blowing  dependent  upon  tubercular 
cavities  is  well  defined.  It  seldom  or  never  descends  below 
the  level  of  the  upper  border  of  the  third  rib.  When  on  the 
left  side  it  extends  from  the  left  border  of  the  sternum  at 
Una  level,  an  inch  or  more  outwards,  rapidly  becoming  weaker  • 
it  usually  embraces  the  whole  of  the  first  and  second  inter- 
spaces from  the  sternum,  for  the  space  of  an  inch  externally. 
In  not  a  few  examples,  the  sound  is  heard  to  rise  an  inch  in 
the  neck,  in  the  course  of  the  carotid  artery.  In  SOrne  few 
examples  I  have  traced  it  along  the  whole  course  of  Z 

KlZw  h°r,deTS  °f  the  Clavicle-    111  some  cases 

rtr  T„  T  T1  GX?lusively  at  the  second  interspace;  in 
Others,  again  exclusively  at  the  first  interspace.  When  the 
blowing  is  situated  at  the  clavicle,  and  in  the  neck,  it  he- 
quently  assumes  a  harsh  character.  The  blowing  at  the  first 
and  second  interspaces,  particularly  the  latter,  is  more  gentle 

£TSoSS  'That'' and  oRr  reririne  ^ 

to  discover  it.    I  have  once  or  twice  heard  a  sound  of  this 
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character  along  the  spine,  between  the  scapulae,  as  if  proceeding 
from  the  thoracic  aorta.  It  has  been  associated  with  blowing 
at  the  first  left  interspace. 

When  blowing  occurs  on  the  right  side  of  the  chest,  from 
the  presence  of  a  cavity,  the  sound  is  heard  at  the  sternal 
extremity  of  the  first  interspace.  I  have  in  a  few  examples 
heard  a  blowing  arterial  sound  along  the  clavicle  both  above 
and  below. 

These  blowing  sounds  are  systolic ;  there  is  a  portion  of  the 
sound  to  correspond  with  every  contraction  of  the  ventricles 
of  the  heart. 

The  arterial  blowing  of  the  cavity  stage  of  phthisis  is  much 
influenced  by  the  respiratory  acts.  In  some  few  examples, 
the  sound  is  continuous  and  uniform  during  the  whole  respira- 
tory period,  but  in  most  examples  it  varies  in  intensity  with 
the  different  stages  of  respiration,  and  in  not  a  few  I  have 
found  it  intermit  at  one  part  of  the  respiratory  function. 
When  the  sound  has  not  been  continuous  and  equal,  it  has 
generally  risen  in  intensity  with  the  act  of  expiration,  reaching 
its  climax  at  the  very  end  of  this  period,  and  during  the 
short  pause  between  the  end  of  expiration  and  the  beginning 
of  inspiration.  In  a  few  examples  I  have  noted  that  the 
blowing  has  become  stronger  when  a  forced  inspiration  has 
been  made,  and  the  chest  has  remained  immovable  for  a  few 
instants.  In  this  way  I  have  been  enabled  to  render  arterial 
blowing  audible,  when  under  other  circumstances  it  could 
not  be  heard.  I  have  met  with  comparatively  few  examples 
of  arterial  blowing  in  which  the  sound  has  been  confined  to 
the  period  of  inspiration,  or  in  which  this  part  of  the  respira- 
tory act  has  intensified  the  sound. 

Increased  action  of  the  heart  produced  by  exercise,  or  by 
other  temporary  excitement,  will  often  succeed  in  inten- 
sifying these  arterial  sounds.  A  sound  which  has  not  been 
appreciable  after  a  patient  has  sat  some  time,  is  sometimes 
restored  by  causing  him  to  walk  quickly  through  the  room. 
I  have  not  unfrequently  found  that  an  arterial  blowing  which 
had  been  distinctly  heard  on  first  examining  a  patient  when 
he  has  just  come  in  and  been  somewhat  agitated,  has,  after  a 
time,  when  I  have  wished  to  hear  it  again,  been  altogether 
inaudible.  This  occurrence  has  sometimes  caused  me  some 
embarrassment.  At  first  I  used  to  doubt  the  accuracy  of  _  my 
first  observation,  but  I  soon  learned  not  to  attach  much  weight 
to  the  disappearance,  so  to  speak,  of  the  sound  during  periods 
of  quietude.  I  have  sometimes  been  somewhat  rather  awk- 
wardly placed  when  having  heard  a  distinct  arterial  blowing, 
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I  have  requested  another  physician  to  examine  the  patient, 
and  when  the  auscultator,  having  taken  a  period  of  quietude 
for  his  examination,  has  been  unable  to  make  out  the  sign. 

Arterial  blowing  sounds  sometimes  acquire  an  amphoric 
character.  I  have  observed  this  in  some  three  or  four  examples. 
The  sound  is  heard  as  if  the  arterial  blowing  passed  through 
an  empty  chamber  with  vibrating  and  sound-reflecting  walls. 
This  is  really  the  case.  This  amphoric  character  is  perceived 
only  in  those  cases  in  which  amphoric  cavity  respiration  and 
voice  sounds  are  heard.  The  cracked-pot  or  money-jingle 
sound,  on  percussion,  is  usually  associated  with  it. 

When  the  blowing  arterial  sound  is  intensified  by  holding 
the  breath,  this  seems  to  be  produced  by  the  pulmonary 
artery  and  right  ventricle  being  unduly  filled  with  blood,  and 
from  the  right  side  of  the  heart  making  a  more  than  usually 
strong  effort  to  propel  its  contents. 

_  When  the  arterial  blowing  of  the  cavity  stage  of  phthisis 
is  enfeebled  by  inspiration,  it  appears  to  depend  upon  the 
pressure  of  the  hard  walls  of  the  cavity  and  the  pressure  of 
the  thoracic  walls  being  obviated  for  the  time.  Air  is 
admitted  into  the  chamber,  and  air  is  less  resisting  than  these 
solid  parts.  The  anaemic  state  of  the  body,  i.e.  a  thin  con- 
dition of  the  blood,  from  poverty  of  red  particles,  seems  to 
iavour  the  production  of  these  arterial  sounds. 

These  sounds  have  been  heard  by  me  in  both  sexes,  I  believe 
pretty  equally.  The  finest  example  of  the  amphoric  arterial 
blowing  I  have  met  with,  occurred  in  a  man  (Watson)  about 
forty  years  of  age.  The  best  example  of  arterial  blowing 
heightened  during  expiration  I  have  had  is  still  under  observa- 
tion and  is  found  in  a  woman  about  thirty-five  years  of  age. 
In  chddren  I  have  noted  it,  but  more  rarely  than  in  adults 

arW  ft  ,  a?!llal  blo7ing  ^unds  is  the  pulmonary 

artery,  the  left  side  of  the  arch  of  the  aorta,  where  it  gives 
oft  the  carotid  and  the  subclavian  arteries,  and  these  laf+Pr 
arteries  themselves  at  their  origin,  on  the  left,  Lo!  the  nn - 
minata  on  the  right  side.  The  pulmonary  artery,  I  believe 
s  by  far  he  most  frequent  seat  of  these  sounds^  I  com  to 
this  conclusion  because,  in  most  examples  of  this  sign  the 
blowing  is  loudest  at  the  second  interspace,  close  To'  the 
sternum,  this  being  near  the  seat  of  the  origin  of  this  vessel- 
and  in  many  cases  it  is  confined  to  that  part,  failing  to  be 
heard  higher  up  in  the  course  of  the  carotid  or  subclavian 
artery.  The  lung  lies  over  the  pulmonary  artery,  and  Tere 
the  very  frequent  seat  of  cavity  and  of  hard  cavity 

The  left  border  of  the  arch  of  the  aorta  is  doubtl    '  the 
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occasional  seat  of  this  sound.  When  this  is  the  case,  the  sound 
■will  be  loud  at  the  first  space,  and  in  the  course  of  both  tbe 
carotid  and  the  subclavian.  I  have  once  or  twice,  as  I  before 
said,  heard  a  murmur,  or  blowing  between  the  scapulae,  as  if 
it  were  proceeding  from  the  descending  thoracic  aorta.  The 
left  carotid  and  subclavian  arteries  are,  in  health,  covered  at 
their  origin  by  the  lung,  and  the  contracted  hard  tissue  of 
cavities  at  the  apex  come  in  contact  with  them  in  the  third 
stage  of  phthisis. 

The  innominata  is  occasionally  the  seat  of  this  blowing 
sound,  just  as  it  passes  up  to  the  right  clavicle  in  an  oblique 
direction,  at  the  sternal  extremity  of  the  first  right  interspace, 
the  prdmonary  disease  being  on  the  right  side. 

The  blowing  arterial  sounds  of  the  third  stage  of  phthisis 
are  produced  by  pressure  upon  the  arteries  which  have  been 
named.  The  pressure  is  produced  by  the  hard  walls  of  cavi- 
ties, by  the  hard  fibrous  exudation,  by  the  hard  thoracic  walls 
now  brought  abnormally  into  almost  direct  contact  with  these 
blood-vessels,  the  soft  pad  of  healthy  lung  being  now  re- 
moved, and  in  some  cases  in  this  stage,  as  in  the  two  preced- 
ing ones,  by  enlarged  bronchial  glands.  When  the  sound 
proceeds  from  the  pressure  of  the  anterior  thoracic  walls, 
dragged  inwards  by  contracting  fibrous  exudation,  the  pressure 
wilf  be  somewhat  mitigated  during  the  period  of  the  elevation 
of  inspiration,  and  an  intermission  or  an  abatement  of  the 
blowing  sound  may  be  expected  to  take  place.  This  abatement 
is  exactly  what  occurs  in  practice,  as  I  have  already  stated.  _ 

Blowing,  or  hissing,  or  rasping  arterial  rnurmurs,  occur  in 
the  third  stage  of  phthisis  from  other  causes  than  pressure, 
viz.,  from  internal  disease  and  obstructive  or  defective  valvular 
conditions.  It  has  been  said,  too,  that  a  subclavian  murmur 
may  occur  from  elevation  of  the  first  rib  in  inspiration,  causing 
pressure  upon  that  artery ;  and  it  is  obvious,  if  this  ever  really 
do  occur,  which,  in  my  opinion,  is  doubtful,  it  may  take  place 
in  the  third  stage  of  phthisis. 

The  aorta  and  the  pulmonary  artery  frequently  take  on 
diseased  action  in  the  third  stage  of  phthisis.  Some  fifty  per- 
cent, of  bodies  dead  of  phthisis  in  the  third  stage,  present  the 
aorta  in  a  moderately  diseased  state.  A  much  smaller  per- 
centage shows  disease  of  the  pulmonary  artery.  It  is  only  in 
a  small  proportion  of  cases  of  disease  of  these  vessels  depen- 
dent upon  phthisis,  that  abnormal  alterations  in  the  sounds 
of  these  parts  take  place,  or  that  new  sounds  are  induced. 
The  scattered  points  of  fibrous  exudation,  more  or  less  small, 
which  constitute  by  far  the  larger  number  of  the  alterations 


MUKAIURS  OF  DISK  ASK  D  VESSELS. 


229 


of  structure  observed,  do  not  sensibly  modify  the  sounds  of 
these  vessels,  nor  do  they  induce  adventitious  sounds.  But 
when,  by  reason  of  inflammation  of  the  valves,  signs  of  which 
I  have  observed  in  several  bodies  after  death  by  phthisis  in 
the  third  stage,  the  sounds  are  altered.  Together  with  the 
exudation  of  lymph,  and  attachments  subsisting  between 
the  valves,  there  has  generally  been  conjoined  some  constric- 
tion of  the  arterial  orifices.  This  amount  of  disease  has  suf- 
ficed to  produce  adventitious  blowing  sounds,  for  the  most 
part  only  systolic,  but  in  a  very  few  cases,  diastolic  also.  It 
has  happened  that  the  blowing  sounds  from  alteration  depen- 
dent upon  phthisis  have,  like  other  alterations,  held  much 
more  with  the  aorta  than  with  the  pulmonary  artery,  pro- 
bably in  the  ratio  of  ten  to  one. 

The  blowing  arterial  sounds  of  disease  of  the  vessels, 
generally,  in  some  degree  or  other,  inflammatory,  have 
been  more  harsh  than  the  sounds  produced  by  mere  pressure. 
The  heart's  action  has  also  been  much  more  disturbed,  and 
the  impulse  has  been  more  diffused,  and  more  uniformly  and 
persistently  increased. 

When  the  aorta  is  the  seat  of  disease,  as  is  usual,  the  sounds 
are  heard  at  the  sternum,  on  the  level  of  the  second  rib,  and 
right  and  left  of  it,  as  strong  on  the  right  side  as  on  the  left,  and 
sometimes  stronger.  The  range  to  the  right  is  greater  than 
to  the  left.  When  the  pulmonary  artery  is  the  seat  of  the 
disease  and  of  the  murmur,  the  sound  is  louder  to  the  left  of 
the  sternum,  and  may  not  be  heard  at  a]J  on  the  right.  The 
sound,  too,  is  generally  hut  not  always  weaker  than  that  of  the 
aorta* 

When  the  sounds  are  double,  the  diastolic  blowing  may  be 
heard  as  low  as  the  left  nipple,  or  even  lower,  if  the  aorta  be 
the  seat  of  the  disease.  When  the  pulmonary  artery  is  the 
diseased  part,  the  diastolic  murmur  may  descend  as  low  as 
the  lower  extremity  of  the  sternum,  it  is  very  prolonged,  and 
may  be  inaudible  at  the  left  nipple. 

I  have  in  the  hospital,  at  present,  a  patient  who  has  a 
systolic  pulmonary  artery  murmur,  heard  only  to  the  left  of 
the  sternum  at  the  second  interspace,  and  a  diastolic  aorta 
murmur  heard  at  the  sternum  and  a  little  to  the  right ;  it  is 
exceedingly  long  and  silvery.  The  patient,  a  man  about  forty 
years  of  age,  has  a  large  tubercular  cavity  on  the  left  side  of 
very  considerable  standing.  ' 

Adventitious  heart  sounds.— Adventitious  heart  sounds 
may  be  divided  into  two  groups :  first,  into  pure  heart  sounds  • 
and,  second,  into  mixed  heart  sounds.    The  first  include  the 
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friction  pericardial  bruits  and  the  endocardial  murmurs ;  the 
second  comprise  sounds  mainly  due  to  movements  of  the  heart, 
but  to  the  production  of  which  the  contact  of  lung,  in  a  diseased 
state,  with  the  heart  is  essential. 

The  pericardial  sounds  proceed,  in  most  cases,  from  the  pre- 
sence of  lymph  upon  the  pericardium.  They  are  the  same 
as  occur  in  the  second  stage  of  the  disease,  which  have  been 
already  described.  They  occur  more  frequently  in  the  third 
stage  than  in  the  second,  and  much  more  frequently  than  in 
the  first.  They  are  loud  and  bold  during  the  systolic  and  the 
diastolic  period.  They  also  proceed,  but  more  rarely,  from 
the  patches  of  fat  and  fibrin,  usually  the  size  of  a  sixpence, 
under  the  adherent  pericardium,  raising  this  membrane,  which, 
however,  retains  its  smooth  surface. 

"When  the  sounds  proceed  from  these  white  patches,  the 
bruit  is  generally  single,  and  partakes  much  of  the  character 
of  a  simple,  gentle,  limited  rubbing,  synchronous  with  the 
systole  of  the  heart.    It  is  generally  very  circumscribed  in 
its  area.    The  sounds  of  the  heart  proceeding  from  exuded 
lymph — of  general  inflammation,  are  diffused  over  the  whole 
site  of  the  heart,  but  they  are  more  developed  at  the  base 
than  at  the  apex.    The  sounds  of  the  white  patches  are  heard 
near  the  apex.    The  usually  very  rapid  action  of  the  heart  in 
the  third  stage  of  phthisis  serves  to  intensify  these  sounds. 
The  patches  giving  rise  to  this  friction  sound,  though  no  doubt 
frequently  present  prior  to  the  development  of  phthisis,  are, 
doubtless,  a  common  effect  of  the  great  and  neighbouring  irri- 
tation, and  of  the  great  contamination  of  the  blood  rulmg  m 
the  third  stage  of  phthisis. 

Abnormal  sounds,  proceeding  from  the  interior  of  the  heart, 
are  by  no  means  uncommonly  the  result  of  phthisis  in  the 
third  stage.  They  proceed  from  various  causes,  viz.,  the  exu- 
dations of  inflammation  of  the  mitral  and  tricuspid  valves,  and 
of  the  orifices  which  they  guard,  and  from  the  formation  of 
clots  and  fibrinous  pedunculated  hanging  tumours  in  the  ven- 
tricles.   These  formations  are  very  common  in  phthisis. 

The  clots  of  blood  are  very  commonly  found  in  the  ven- 
tricles, particularly  in  the  right,  and  when  they  have  been 
present  some  time  before  death,  and  have  mechanically  in- 
tercepted the  current  of  blood,  there  is  reason  to  believe, 
have  given  rise  to  the  murmurs  which  have  been  heard  before 
death.  If  murmurs  are  less  common  than  these  clots,  it  is  pro- 
bably'because  these  bodies  have  not  been  much  in  the  current 
of  the  blood,  and  because  the  action  of  the  heart  has  failed. 
I  cannot  doubt  that  the  murmurs  which  I  have  occasionally 
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heard  at  the  apex  of  the  heart,  in  persons  in  the  third  stage 
of  phthisis,  and  in  whom  no  valvular  alteration  has  been  dis- 
covered, but  in  whose  ventricles  white,  fibrous,  soft  tumours, 
suspended  in  the  ventricle,  have  been  detected,  have  been 
due  to  these  adventitious  bodies.  These  growths  suspended 
in  the  cavity,  freely  moving  about,  and  attached  to  the 
columnae  carnese  and  the  walls  of  the  ventricles,  seem  to  be 
well  calculated  to  produce  such  an  impediment  to  the  current 
of  the  blood,  as  to  produce  a  murmur.  I  have  met  with 
these  growths  some  ten  times.  They  have  been  more  com- 
monly seen  in  the  right  than  in  the  left  ventricle.  Some  of 
them  I  have  seen  hollowed,  and  containing  corpuscles  very 
much  like  pus  globules.  Of  their  origin  I  shall  speak  when 
I  come  to  treat  of  the  morbid  anatomy  of  phthisis. 

The  mixed  heart  sounds  are  of  two  kinds.    The  only  kind 
which  has  been  recognized  by  the  profession,  is  a  rubbing 
sound  produced  by  the  movement  of  the  heart  upon  the 
diseased  lung.    When  the  part  rubbed  upon  is  solid,  the 
sound  is  merely  a  rubbing  single  sound.    I  have  heard  it 
many  times.    It  varies  a  good  deal  in  character,  sometimes 
it  is  soft,  but  it  is  more  commonly  harsh,  grating,  and  even 
rasping.  Dr.  Theophilus  Thompson  met  with  some  examples 
of  this  sound,  to  which  he  gave  the  title  of  chisel  sound. 
I  remember  his  showing  me  a  patient  of  his  who  presented 
this  sign.    When  some  air  is  contained  in  the  bronchial 
tubes,  a  sonorous  cooing  sound  is  produced,  synchronous  with 
the  heart's  movements.     The  succussion  sounds  in  moist 
cavities,  synchronous  with  the  heart's  sounds,  have  been 
already  noticed  as  cavern  sounds,  but  they  deserve  mention 
again  in  this  place. 

The  other  kind  of  mixed  heart  sound  is  one  which  has 
hitherto  not  been  noticed  by  writers,  and  possibly  it  will  be 
thought  by  some  that  it  has  no  existence  in  nature.  How- 
ever, I  am  convinced  that  it  is  occasionally  developed.  It  is 
a  systolic  murmur  or  blowing,  proceeding  from  the  auriculo- 
ventricular  orifices,  pressed  upon,  and  narrowed  by,  the 
contracted  walls  of  cavities,  and  by  the  retracted  ribs  in  front 
ot  the  heart.  I  have  occasionally  heard  distinct  sounds, 
much  the  same  as  the  tricuspid  and  mitral  murmurs,  when 
there  was  little  or  no  other  evidence  of  disease  of  these  parts, 
and  when  there  has  been  ample  pressure  upon  the  heart 
judging  from  the  greatly  depressed  ribs,  and  the  violent  and 
seemingly  cons  rained  action  of  the  heart,  to  cause  some 
unpedunent  to  the  passage  of  the  blood  through  the  orifices 

Q4  " 


232 


AUSCULTATION  01)'  HEART,  ETC. 


and  to  throw  the  solid  parts  into  vibrations  strong  and  fre- 
quent enough  to  produce  audible  sounds  or  murmurs. 

Venous  murmurs  in  the  chest  I  have  occasionally  heard 
near  the  base  of  the  heart  in  the  course  of  the  innominatse 
and  the  superior  vena  cava,  in  the  cavity  stage  of  phthisis.  I 
have  heard  it  more  frequently  on  the  right  side  close  to  the 
sternum,  and  at  the  level  of  the  second  rib,  than  upon  the 
left  side  of  the  body.  It  has  occurred  in  anaemic  females, 
and  in  males  previously  full  blooded,  who  had  recently  lost 
much  blood  by  haemoptysis. 

Upon  the  whole,  this  venous  murmur  is  by  no  means 
generally  to  be  made  out  in  phthisis,  and  it  cannot  be  said 
that  this  disease  tends  generally  to  produce  it.    It  is  only 
under  particular  circumstances,  that  phthisis,  in  any  stage, 
can  be  said  to  cause  it.   These  circumstances  are  those  stated 
above,  and  a  moderate, —  a  very  moderate  degree  of  pressure 
upon  the  veins.    Great  pressure  tends  rather  to  prevent 
murmur.    The  flow  of  blood  is  reduced  in  force,  and  the 
vessel  is  held  so  firmly  as  to  oppose  vibration.    When  the 
pressure  of  a  cavity  is  such  as  to  distend  the  veins,  we  never 
have  murmurs,  and  it  is  extremely  common  for  cavities  and 
their  adjoining  solidified  structure  to  cause  venous  obstruction. 
In  the  distended  veins  of  the  neck,  so  common  in  the  cavity, 
stage,  we  have  an  evidence  of  this.    On  looking  at  a  patient 
for  the  first  time,  I  have  frequently  been  enabled  to  make 
a  conjecture,  as  to  the  side  upon  which  a  cavity  was  situated, 
from  the  presence  of  a  distended  vein  in  the  neck ;  and  on 
further  examination,  this  has  turned  out  to  be  correct.    It  is 
therefore  not  surprising  that  we  seldom  meet  with  venous 
murmur  in  the  third  stage  of  phthisis,  which  indeed  in  many 
cases  tends  greatly  to  the  retardation  of  the  venous  thoracic 
circulation.    The  very  fibrinous  condition  of  the  blood  in  the 
advanced  stages  of  phthisis,  from  the  almost  constant  presence 
of  inflammatory  action,  in  one  part  or  another,  will  serve 
further  to  explain  the  infrequency  of  this  sign. 
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CHAP.  XXXIL 
third  stage — continued. 

Percussion.— Frequency  of  Alteration.— Varieties :  dullish,  dull,  absolutely 
dull.— Cracked-pot  Sound.— Mechanism.  —  Table.  —  Confined  to  Cavities: 
various  Facts. — Cracked-pot  Sound  from  Percussion  over  Liver  in  dead  Body. 
— Clear  and  Tympanitic  Sounds. 

In  the  third  or  cavity  stage  of  phthisis,  the  percussion  sound 
of  the  thorax  is  almost  invariably  affected  in  a  sensible 
degree.    It  is  more  generally  affected,  in  the  third  stao-e 
than  in  the  second,  and  much  more  than  in  the  first.  The 
percentage  of  cases  in  which  the  percussion  sound  is  not 
modified  to  a  sensible  extent  is  exceedingly  small,  not  higher 
than  two  per  cent,  in  my  experience.    The  percussion  sound 
of  the  third  stage  differs  from  the  percussion  sound  of  the 
preceding  stages,  not  only  in  respect  of  frequency  and 
numerical  proportion,  but  in  other  important  points.  The 
modification  is  usually  very  much  more  expressed.  The 
dulness  is  greater;  it  is  often  very  great,  and  not  uncom- 
monly absolute.    It  is  more  diffused  in  many  cases,  holding 
over  one  entire  side  from  the  first  rib  down  to  the  very  base 
of  the  lung  posteriorly.    The  extreme  dulness  of  the  anterior 
and  superior  parts  of  the  thorax  sometimes  contrasts  most 
strongly  with  the  comparative  clearness  of  the  base,  and  with 
the  full  natural  resonance  of  the  opposite  superior  front 
The  varieties  of  the  percussion  sound,  in  the  third  stao-e  of 
phthisis,  are  more  numerous,  and,  as  a  whole,  much  more 
marked  than  in  either  of  the  other  stages  that  have  been 
already   considered.     The  difference    between   one  kind 
of  percussion  sound  and  another  in  this  stage,  i.  e.  the 
range  of  sound,  is  much  greater  than  in  any  other  sta^e 
including  the  new  stage  which  I  propose  to  introduce,  vfz ' 
that  of  perforation.    Take,  for  example,  the  almost  imper- 
ceptible dulness,  and  compare  it  with  the  not  unfrequent 
absolute  dulness ;  take  again  the  not  unfrequent  absolute 
dulness,  and  compare  it  with  the  amphoric  sound  of  per- 
foration, i.  e.  of  pneumothorax,  or  the  resonance  of  conioined 
emphysema.  J  u 

♦w^gwral  Pr/™Ie°ce  of  dulne*>  of  percussion  sound  in 
the  third  stage  of  phtlnsis  will  be  exhibited  by  an  examina- 
tion of  the  patients  under  my  care  in  the  Hospital  for  Con- 
sumption at  this  moment.    The  number  of  my  patients  hi 
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that  institution,  in  the  third  stage  of  phthisis  (Sept.  4,  1860) 
is  twenty-one ;  and  of  this  number  all,  except  one,  present 
dull  percussion,  varying,  it  is  true,  in  amount,  and  somewhat 
in  character. 

Table  showing  the  percussion  sound  in  twenty-one  cavity 
cases : — 


Short 
duration. 

Dullish. 

Decidedly 
dull. 

Absolute  or  empyema 
dulness. 

1 

3 

16 

1 

The  varieties  of  percussion  sound  in  phthisis,  in  the  third 
stage,  are  numerous. 

It  may  be  safely  affirmed  that,  in  scarcely  any  case  of 
phthisis  in  the  third  stage,  is  the  percussion  found  to  be 
strictly  natural.  Of  course  there  are  ears  which  cannot 
appreciate  nice  differences  of  sound,  and  this  proposition  will 
therefore  find  objectors,  but  their  number  will  be  small  and 
their  objection  will  be  immaterial. 

Before  percussion  becomes  what  is  usually  styled  dull,  it 
often  acquires  a  character  of  shortness.  It  becomes  short  in 
duration  before  it  becomes  positively  dull,  as  I  previously 
stated.  It  is  very  important  to  know  and  attend  to  this 
fact ;  for  in  a  proportion  of  examples  of  phthisis,  by  no  means 
very  small,  even  in  the  third  or  cavity  stage,  the  percussion 
does  not  strike  the  mind  of  the  physician  as  decidedly  and 
unequivocally  dull,  though  quasi  dullish.  The  chief  charac- 
teristic of  this  percussion  sound  is  the  extreme  and  marked 
shortness  of  its  duration.  Another  feature  is  one  which  it 
shares  in  common  with  other  varieties  of  dull  sound,  viz.,  the 
great  and  abnormal  limitation  of  the  vibration  area,  of  which 
something  has  been  already  said  under  the  head  of  the  first 
stage  signs.  In  almost,  or  I  may  say,  in  every  example  of 
the  quasi  dull,  but  not  absolutely  dull  sound,  this  short 
duration  character  is  to  be  detected,  and  when  it  is  present 
on  one  side  important  disease  may  be  predicated.  The  dis- 
ease will  frequently  turn  out  to  include  tubercular  small 
recent  cavities.  The  comparative  duration  of  the  sound  on 
the  diseased  side  is  readily  established  by  percussing  the 
healthy  side  immediately  before  or  after  percussing  the 
diseased  side.  I  have  frequently  found  this  short  duration 
percussion  sound  only  in  the  third  stage  of  phthisis.  This 
percussion  sound  is  certainly  a  form  of  the  dull  sound,  but  as 
its  chief  and  most  sensible  characteristic  is  its  shortness  of 
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duration,  I  have  preferred  to  describe  it  under  this  title. 
While  shortness  of  percussion  sound  is  heard  at  the  apex, 
clear  percussion  generally  holds  at  the  base,  but  it  is  by  no 
means  rare  to  find  dullish,  dull,  or  even  absolutely  dull  per- 
cussion at  that  part. 

The  dull  percussion  may  be  divided  into  three  varieties  : 
1,  the  dullish  sound  ;  2,  the  dull  or  decidedly  dull  sound ; 
and  3,  the  absolutely  dull  sound. 

The  dullish  sound  is  a  common  sign  in  phthisis  in  the  third 
stage.    It  is  heard  to  proceed  from  over  the  seat  of  cavities, 
and  also  from  over  the  seat  of  consolidated  lung  which  pre- 
sents a  cavity  at  another  part.    It  is  with  the  sound  as 'con- 
nected with  percussion  over  a  cavity  that  we  have  now  most 
to  do.    In  recent  examples  of  cavities,  it  is  more  common 
than  in  the  old  standing.    But  even  in  old  standing  ex- 
amples of  phthisis,  and  even  after  cavities  have  been  present 
some  years,  it  is  by  no  means  uncommon  to  find  this  dullish, 
or  moderately  dull  sound,  only.    I  have  at  this  time  under 
my  care,  several  examples  of  pulmonary  cavities,  in  which 
the  dulness  is  moderate,  and  differs  very  little  from  the  per- 
cussion sound  of  the  opposite  and  healthy  side  of  the  chest. 
I  observe  that  these  examples  occur  more  particularly  in  the 
more  easy  and  comfortable  ranks  of  life,  and  more  among 
females  than  males.    I  presume  that  the  small  amount  of 
dulness  is  due  in  part  to  the  care  that  has  been  taken  of  the 
patients,  and  to  the  absence  of  strong  inflammatory  action ' 
calculated  to  produce  consolidation  and  firmly  binding  ad- 
hesions.   Of  twenty  examples  of  dulness  examined  to-day 
(September  4,  1860),  three,  or  fifteen  per  cent,  are  dullish. 
One  is  associated  with  the  cracked-pot  or  the  chink  sound. 
Bullishness  above  is  very  frequently  associated  with  dullish  - 
ness  at  the  base ;  decided  dulness  is  not  uncommon ;  and  I 
have  sometimes  found  absolute  dulness  at  the  base,  dullish- 
nesa  depending  on  some  tubercle  and  congestion  ;  dulness 
under  the  same  conditions  aggravated  or  conjoined  with 
hepatization,  and  absolute  dulness  upon  the  presence  of 
empyema,  very  complete  hepatization  or  great  solidification 
trom  congestive  inflammatory  action,  or  the  condensation 
that  remains  after  rather  long  continued  empyema. 
m  The  dull  or  decidedly  dull  sound  of  the  percussion  stroke 
in  this  stage  of  phthisis,  is  the  more  common  form  of  per- 
cussion sound.    It  is  a  sound  of  decided  and  unequivocal 
dulness,  but  yet  decidedly  less  dull  than  what  is  usually 
understood  as  absolute  dulness,  or  the  dulness  of  empyema 
It  is  short  m  duration.    The  parts  struck  appear  to  have  a 
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range  of  vibration  decidedly  greater  than  holds  in  cases  of 
absolute  dulness,  but  smaller  than  in  cases  of  mere  dullish- 
ness.  The  sound  produced  indicates  the  presence  of  some 
air  beneath,  though  greatly  less  than  natural,  and  of  co- 
agulated lymph  and  generally  of  adhesions.  The  rate  of 
the  occurrence  of  decidedly  dull  percussion  is  exhibited  by 
the  examination  made  to-day  (September  4,  1860),  for  the 
purpose.  Of  twenty  examples  of  dull  percussion  in  decided 
cavity  cases,  sixteen  belong  to  the  division  of  decidedly  dull 
percussion,  that  is  eighty  per  cent.  Three  of  these  examples 
of  decidedly  dull  percussion  are  associated  with  the  cracked- 
pot  or  chink  or  clink  sound.  This  dull  sound  has  for  its 
pathological  conditions  much  condensed  pulmonary  structure 
around  the  cavity,  and  invariably,  or  almost  invariably,  ex- 
tensive, and  very  firm  adhesions  at  the  apex  of  the  chest. 
The  dulness  usually  extends  from  the  supra-clavicular  space 
down  to  the  third  rib.  Of  the  sixteen  examples  just  referred 
to,  in  fifteen  the  dulness  occupies  all  this  area.  In  one  case 
the  dulness  descends  only  as  low  as  the  second  rib.  This 
case  has  been  rather  rapid,  the  patient  is  dying,  and  for  the 
first  time,  the  cracked-pot  sound  has  been  made  out  to-day. 
While  dulness  is  present  above  at  the  seat  of  cavities,  it  will 
generally  be  found,  except  in  some  very  recent  cases,  that 
the  percussion  sound  is  modified  at  the  base  of  the  chest. 
It  is  very  often  dull:  absolute  dulness  is  not  uncommon, 
and  tympanitic  resonance  is  occasionally  heard;  I  mean 
the  resonance  of  pneumothorax. 

The  absolute  dulness  of  phthisis  in  the  third  stage  is 
much  the  dulness  of  empyema,  or  of  absolute  hepatization 
of  the  lung.  It  is  a  form  of  dulness  very  decidedly  greater 
than  the  decided  dulness  above  spoken  of.  It  is  not  a  mere 
useless  subdivision.  It  is  rarely  met  with.  The  sound  is 
such  as  indicates  the  total  absence,  or  nearly  the  total  absence, 
of  air  in  the  pulmonary  tissue  and  bronchial  tubes  beneath. 
It  resembles  the  sound  made  by  percussing  the  finger  held 
in  the  ear. 

Of  the  twenty  examples  of  dulness  examined  for  the  pur- 
poses of  this  description,  only  one  was  of  the  absolute  dulness 
description.  This  is  at  the  rate  of  only  five  per  cent.  The 
example  of  absolute  dulness  referred  to  is  perhaps  scarcely  so 
dull  as  the  dulness  of  empyema,  but  is  materially  duller  than 
the  decided  dulness  above  described.  It  occurs  in  a  female, 
about  sixteen  years  of  age,  and  is  associated  with  very  marked 
cracked-pot  sound,  or  clink  sound.  The  cavity  is  large,  of 
some  months'  standing  at  least.    The  patient  had  been  much 
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exposed  to  cold  and  rain,  in  going  to  her  employment  as  a 
dressmaker,  in  the  morning,  and  returning  home  at  night. 
Since  the  above  was  written,  I  have  met  with  two  or  three 
cases  of  absolute  dulness  at  the  apex  in  cavity  cases.  There 
is  now  (Jan.  23,  1861)  under  my  care  in  the  Paget  Ward,  a 
man  named  M'Henry,  who  has  a  cavity  on  the  left  side.  The 
percussion  note  is  that  of  the  finger  struck  in  the  air.  Cracked- 
pot  sound,  as  in  the  above-described  case,  is  well  elicited  on 
percussing  the  chest  of  this  patient.  In  treating  of  the  abso- 
lute dulness  which  we  note  in  the  third  stage  of  phthisis,  it 
is  right  to  mention  that  this  sign  is  found  in  those  examples 
of  disease  in  which  the  liver  becomes  degenerated,  greatly 
enlarged,  and,  encroaching  upon  the  right  side  of  the  chest, 
pushes  the  lung  upwards. 

The  cracked-pot  sound,  or,  as  it  is  denominated  by  theFrench, 
bruit  de  pot  file,  is  a  remarkable  sound,  and  is  always  asso- 
ciated with  shortness  of  duration  of  the  percussion  sound,  or 
one  or  other  variety  of  the  dull  sound,  most  frequently  w'ith 
decidedly  dull  percussion.  This  form  of  percussion  does  not 
take  the  place  of  dulness  ;  it  is  superadded  to  dulness.  Fre- 
quently a  case  of  phthisis  in  the  third  stage  will  exhibit,  or 
be  marked  with,  simply  dull  percussion,  for  weeks  or  months, 
and  all  at  once  the  stroke  of  the  fingers  will  elicit  a  new' 
short,  money  chink  or  clink  sound  in  addition,  which  shall 
almost  startle  the  bystanders.  This  sound,  though  it  may  be 
absent  or  not  producible  for  many  hours,  or  days,  or  weeks, 
may  be  said  to  remain  in  general  to  mark  the  case  to  the 
very  end.  The  essential  element  in  the  sound  under  consi- 
deration is  a  loud,  metallic,  cavernous,  abrupt  sound,  of  short 
duration,  suddenly  arrested,  and  proceeding  from  hard,  rather 
bound,  materials,  as  walls  of  a  cavity  containing  air/and  in 
violent  vibrations.  These  vibrations  are  greatly  confined,  i.e 
are  not  propagated  to  a  distance  amongst  the  solids.  The 
vibrations  proper  to  the  sound  are  nearly  confined  to  the  area 
oi  the  cavity  walls. 

The  cavity  walls  which  emit  the  sound  are  hard,  capable  of 
arresting  or  resisting  the  undulations  of  the  contained  air,  and 
fatted  to  give  out  an  almost  metallic,  glass,  or  earthenware 
sound.  W  ere  the  walls  porous,  soft,  and  yielding,  no  such 
sound  would  be  produced.  In  the  production  of  this  jarring 
clink  cavity  sound,  violent  agitation  of  contained  air  is  neces- 
sary. We  know  this  from  the  fact,  that  air  in  a  cavity  is  es- 
sentia^ and  that  a  strong  or  violent  blow  is  necessary  for  the 
production  of  the  sound.  The  production  of  violent  agitation 
of  the  air  m  a  cavity  is  greatly  promoted  if  part  of  it  escape 
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pretty  freely  during  the  blow.  If  air  be  completely  confined 
so  that  it  cannot  suddenly  escape  in  part,  the  agitation  of 
the  air  is  impeded,  and,  under  such  circumstances,  the 
bruit  de  pot  fele  sound  is  not  obtained.  The  escape  takes 
place  by  one  or  more  bronchial  tubes.  When  an  india- 
rubber  bag,  filled  with  air  but  completely  closed,  is  percussed, 
however  abruptly,  violently,  and  quoad  this  cracked  sound, 
happily,  no  such  sound  will  be  produced ;  but  if  an  open- 
ing communicate  freely  with  a  tube  connected  with  it,  the 
sound  produced  is  of  the  character  under  notice.  We  see, 
therefore,  that  some  degree  of  freedom  of  the  contained  air  is 
necessary.  The  confined  ah  in  the  closed  bag  or  cavity,  struck 
and  driven  in,  simply  becomes  compressed,  and  it  presses  so 
firmly  upon  the  walls  of  the  cavity  as  to  forbid  them  full 
vibration.  When  the  air  escapes  in  part,  the  remainder  in 
the  cavity,  as  well  as  the  part  escaping,  freely  vibrates.  The 
state  of  the  cavity  air  most  favourable  to  the  production  of 
cracked-pot  sound,  and  indeed  essential  to  it,  is  a  certain 
amount  of  freedom.  It  will  therefore  appear  that  a  tense 
state  of  air  is  unfavourable  to  this  sound ;  and  yet  it  is  curious 
that  Dr.  Bennett,  of  Edinburgh,  should  say  that  tense  air  is 
essential.  This  is  clearly  opposed  to  my  experience,  unless 
Dr.  Bennett  attaches  a  meaning  to  the  expression  "  tense  air  " 
different  from  what  is  usually  done.  It  is  true  a  certain 
amount  of  confinement  is  necessary.  Were  the  cavity  very 
open,  the  blow  struck  over  it  would  be  immediately  diffused, 
and  that  amount  of  agitation  of  the  air  would  not  be  secured 
that  is  necessary  to  produce  the  sharp  jarring  chink  or  clink 
of  the  hardened  walls.  A  momentary  compression  of  the  air 
doubtless  takes  place,  but  this  is  immediately  relieved  by  the 
escape  of  air  through  the  bronchial  mouth  or  mouths,  and 
this  escape  seems  essential  to  the  rapid,  jarring,  short-lived 
vibrations  of  the  walls — one  of  the  causes  of  the  sound. 

The  seat  of  the  true  chink  or  clink  sound  in  phthisis  is 
invariably  the  upper  front  of  the  thorax.  The  most  common 
part  for  the  production  of  this  sound  is  the  first  interspace 
and  the  second  rib.  The  second  interspace  sometimes  is  the 
only  part  which  emits  it.  I  have  occasionally  found  all  these 
parts,  in  the  same  patient,  emit  this  remarkable  sound.  In 
a  very  few  examples  I  have  found  this  sign  producible  on  both 
sides  of  the  chest ;  but  it  is  usually  confined  to  one,  even  when 
cavities  exist  on  both  sides ;  and  we  find  a  reason  for  this  in 
the  fact,  that  though  both  sides  present  cavities,  only  one  may 
have  that  character  of  cavity  which  is  capable  of  those  move- 
ments essential  to  the  production  of  this  clinking  sound.  I 
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have  found  more  examples  of  this  sign  on  the  left  than  on 
the  right  side  of  the  chest.  I  only  once  obtained  this  pecu- 
liar kind  of  sound  from  the  supra-clavicular  region.  This 
was  when  percussing  the  dead  body.  A  cavity  existed  under- 
neath the  part,  the  percussion  of  which  caused  the  clink. 

The  circumstances  of  age  and  general  condition  of  health 
under  which  this  jarring,  clinking  sound  is  produced,  is  pretty 
weU  exhibited  by  the  following  table  of  nine  instances  of  this 
sign  found  in  the  wards  of  the  Hospital  for  Consumption.  It 
would  have  been  easy  to  have  multiplied  the  examples.  The 
cases  having  been  taken  from  the  female  wards  accounts  for 
the  absence  of  males :  — 


Age. 

Sex. 

Seat  of  Sound. 

Seat  of  Disease, 
&c. 

General  State. 

Duration  of  Disease 

14 

F. 

Left  apex. 

Left.  Cavity 

Fair. 

1  year. 

30 

F. 

Left  apex. 

Left.  Cavity. 

Very  weak. 

Years. 

19 

•p 

Left  apex. 

ljGiz.  uavity. 

TXT  1 

Weak. 

6  months. 

43 

F. 

Left  apex. 

Left.  Cavity. 

Very  weak. 

10  months. 

17  . 

F. 

Left  apex. 

Left.  Cavity. 

Very  weak. 

4  months. 

16 

F. 

Left  apex. 

Left.  Cavity. 

Weak:  feverish. 

Many  months. 

20 

F. 

Left  apex. 

Left.  Cavity. 

Fair. 

9  months. 

23 

F. 

Left  apex. 

Left.  Cavity. 

Good. 

1  year. 

40 

F. 

Right  apex. 

Right.  Cavity. 

Exhausted. 

1  year. 

In  my  experience  the  true  clinking  cracked  sound  is  found 
in  cavity  cases  only.  The  cavity  is  large,  and  generally  of 
some  considerable  age.  The  patient  is  usually  exhausted, 
but  I  have  not  found  it  to  be  precisely  what  Dr.  Cotton  de- 
scribes it,— the  death-knell  of  the  patient.  If  a  death-knell, 
it  is  one  which  is  occasionally,  in  my  experience,  tolled  for 
many  months.  I  have  a  young  patient,  now  under  my  care 
m  whom  this  "knell "  will  likely  continue  for  a  year,  judging 
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from  her  general  fair  state  of  health,  and  the  absence  of  active 
vascular  action  in  the  lungs.  It  is,  however,  doubtless,  on 
the  whole,  a  sign  of  the  very  gravest  significance.  Speaking 
of  the  alleged  cracked-pot  sound  of  the  healthy  chests  of  chil- 
dren, Skoda  (Markham's  edition)  says,  "  I  have  never  observed 
it  there  myself." 

It  is  sometimes  only  at  the  very  latest  period  of  the  disease 
that  the  cracked,  clinking  sound  is  producible.  On  percus- 
sing a  young  man  lately  in  the  hospital,  who  had  frequently 
been  percussed  before,  this  sign  was  only  now  produced.  This 
was  only  a  day  or  two  before  his  death. 

The  sound  reaches  the  ear  of  the  physician  direct  through 
the  air,  from  the  thorax,  and  also  through  the  mouth  and 
nares.  That  the  sound  is  partly  communicated  by  the  mouth 
and  nares  is  proved  by  placing  the  ear  near  these  parts.  The 
sound  is  always  heard  most  strongly  when  the  patient's  face, 
with  the  mouth  open,  is  turned  to  the  listener. 

The  sound,  both  as  it  proceeds  direct  from  the  chest  and 
from  the  mouth  of  the  patient,  is  always  strongest  when  the 
mouth  is  well  opened.  The  open  mouth  seems  to  be  very 
favourable  to  the  movements  of  the  cavity  upon  which  the 
sound  depends.  In  some  examples  a  clinking  sound,  audible 
when  the  mouth  is  open,  is  no  longer  so  when  it  is  shut.  We 
find  an  explanation  of  the  importance  of  an  open  mouth  in 
this,  that  it  favours  the  free  escape  of  air  from  the  cavity. 

When  percussing  the  chest,  it  is,  therefore,  proper  to  cause 
the  mouth  of  the  patient  to  be  kept  open,  if  we  desire  to  afford 
every  chance  for  the  production  of  this  characteristic  sound. 
The  physician  who  observes  this  rule  will  certainly  meet  with 
many  more  examples  of  this  sound  than  he  who  neglects  it ; 
and  it  may  be  here  observed,  that  this  and  other  such  differ- 
ences in  the  method  of  investigation,  are  at  the  bottom  of  the 
very  different  results  in  respect  of  the  frequency  of  this  sound 
that  have  been  attained  by  different  observers. 

The  most  successful  mode  of  percussion  in  respect  of  the 
production  of  this  sound  is  this  :  —  The  forefinger  of  the  left 
hand,  used  as  a  pleximeter,  is  laid  along  an  intercostal  space, 
and  this  is  struck  with  an  abrupt,  strong  blow,  delivered  by 
the  fore  and  middle  fingers  of  the  right  hand.  A  good  aim 
should  be  taken  so  as  to  drive  the  finger  pleximeter  well  in, 
in  the  direction  of  the  cavity.  A  feeble  blow,  or  a  blow  deli- 
vered on  the  side  of  the  finger,  wiU  not  only  generally  tail, 
but  it  will  cause,  for  the  most  part,  all  other  blows  which  may 
be  delivered  at  this  trial  to  prove  useless.  This  depends  upon 
a  fact  soon  to  be  noticed.    Some  physicians  employ  plexi- 
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meters  of  ivory,  others  employ  a  pleximeter  and  a  hammer. 
But,  in  my  experience,  I  have  found  the  mode  of  percussion 
above  described  not  only  highly  simple,  but  as  certain  and  as 
successful  as  any  other,  in  respect  of  the  production  of  this 
sound.  In  examining  a  patient  lately,  I  found  an  exception  to 
the  rule  that  a  violent  blow  is  necessary.  I  produced  the  sound 
fully  with  a  gentle  tap,  the  patient  being  too  ill  to  be  roughly 
handled.  In  percussing,  I  generally  employ  the  fingers  only. 
The  finger  fits  less"  happily  on  the  right  than  on  the  left 
side. 

A  full  condition  of  the  cavity  in  respect  of  air  is  necessary 
for  the  eliciting  of  this  sign.  If  emptied  of  air  by  frequent 
percussion,  the  cavity  will  obstinately  remain  dumb,  quoad 
this  sound.  When  the  sound  can  no  longer  be  produced,  a 
full  inspiration  will  sometimes  suffice  to  restore  it. 

The  sound  under  description  is  so  peculiar  that  it  invari- 
ably attracts  the  attention  of  bystanders  and  attendants.  I 
have  seen  them  startled  by  it.  I  lately  inquired  of  a  young 
woman  from  whose  chest  I  had  obtained  the  short  clinking 
sound,  what  sort  of  sound  it  was  ?  She  replied  that  it  was  a 
"  cracked  sound."  Another  young  woman,  an  attendant, 
said,  on  a  late  occasion,  that  it  was  a  "  chink" — meaning  a 
clinking  or  chinking  money-sound. 

The  rate  of  frequency  of  clinking  or  cracked-pot  sound 
vanes  greatly  with  the  class  of  cases  under  examination,  and 
according  as  these  classes  come  under  observation,  the  rate, 
of  course,  will  vary.    Some  physicians  find  this  sound  very 
frequently  in  their  practice,  while  others  hear  it  rarely. 
Physicians  who  see  cases  of  phthisis  in  its  first  two  stages,  or 
an  early  part  of  the  third  or  cavity  stage  only,  or  more  par- 
ticularly, seldom  hear  it,  and  with  a  somewhat  pardonable 
laxity  of  logic,  conclude  it  to  be  generally  a  very  rare  sign ; 
while  others,  who  see  phthisis  only  or  chiefly  in  the  third 
stage,  or  just  before  its  fatal  termination,  discover  this  re- 
markable sign  very  frequently ;  and  again,  on  their  part,  with 
a  similar  looseness  of  reasoning,  conclude  that  it  is  generally 
a  frequent  sign.    The  first  class  of  observers  are  disposed  to 
regard  the  latter  class  as  imaginative,  and  the  latter  are  not 
mdisposed  to  ascribe  the  negative  results  of  the  first  observers 
to  want  of  skill  m  the  small  art  of  percussion. 

In  hospitals  and  dispensaries  dedicated  to  the  treatment  of 
consumption,  and  in  the  practice  of  physicians  specially  de- 
voted to  the  treatment  of  chest  diseases,  the  cracked-pot 
sound  is  heard  in  a  rather  large  proportion  of  cases,  while  in 
general  practice,  or  in  the  practice  of  those  who  see  diseases 
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chiefly  in  an  early  stage,  it  is  of  comparatively  uncommon 
occurrence. 

The  rate  of  frequency  even  in  the  same  hospitals,  and  in 
the  practice  of  the  same  physicians,  is  apt  to  vary.    I  lately 
examined  forty  hospital  patients  suffering  from  chest  disease 
with  a  special  regard  to  this  sound,  and  I  found  that  two  only 
presented  it,  being  at  the  rate  of  five  per  cent. ;  while  a  few 
days  back  I  examined  forty  patients  under  the  same  general 
conditions,  and  of  these  five  presented  this  sign,  being  at  the 
rate  of  12-5  per  cent.   These  patients  were  all  inmates  of  the 
Hospital  for  Consumption,  and  suffering  from  phthisis  in  dif- 
ferent stages,  or  from  other  chest  maladies.    Of  the  latter 
batch  of  cases  twenty-one  had  cavities,  so  that  the  cracked- 
pot  sound,  in  respect  of  them,  was  heard  at  the  rate  of  23-8 
per  cent.    The  rate  of  23-8  per  cent,  in  cavity  cases  is  much 
above  the  usual  hospital  rate.    It  may  be  supposed  that, 
writing  upon  this  subject,  I  have  been  making  extraordinary 
efforts  to  obtain  it,  or  that  T  have  been  imaginative.    This  is 
simply  not  the  case.    The  result  has  come  uninvited.  Were 
proof  of  this  required,  I  might  mention  the  convincing  fact, 
that  having,  with  my  returns  in  my  hand,  casually  mentioned 
to  the  house-surgeon,  Mr.  Edwards,  that  I  had  been  taking 
the  statistics  of  the  cracked-pot  sound,  he  replied  that  it  was 
a  curious  fact,  that  there  were  more  examples  of  the  cracked- 
pot  sound  now  in  the  house  than  had  been  observed  for  a 
long  period. 

The  cracked-pot  sound,  it  has  been  already  remarked,  is 
very  liable  to  temporary  absence.  This  is  usually  due  either 
to  the  cavity  having  been  more  or  less  deprived  of  its  air,  or 
to  the  bronchial  mouths  being  occluded  by  mucus,  or  by  other 
causes. 

The  cracked-pot  sound  disappears  occasionally  altogether 
when  the  bronchial  mouths  are  permanently  occluded,  as  by 
the  pressure  of  enlarged  bronchial  glands,  or  by  the  contrac- 
tion of  the  cavity  walls.  Perforation  of  a  cavity  giving  rise 
to  pneumothorax,  it  is  reasonable  to  believe,  would  prevent  the 
further  production  of  this  sound.  I  have  not  actually  met 
with  a  case  of  perforation,  to  my  certain  knowledge,  putting 
a  stop  to  this  sign ;  but  it  is  evident  that  the  pressure  upon 
the  exterior  of  the  walls  of  the  cavity  would  so  compress  and 
empty  it  as  to  render  the  production  of  the  cracked-pot  sound 
all  but  impossible,  if  not  completely  so.  It  appears  also  that 
this  sign  may  now  and  then  be  destroyed  by  a  cavity  becom- 
ing filled  with  blood,  in  cases  of  hcemorrhage,  or  by  the  pre- 
sence of  much  secretion ;  but  I  may  mention  that  I  have  not 
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actually  met  with  instances  of  the  loss  of  the  cracked-pot 
sound  under  the  circumstances  referred  to. 

The  cracked-pot  sound  has  been  procured  by  me  from  the 
dead  body,  by  percussing  the  lower  costal  cartilages  where 
they  overlie  the  liver,  when  the  abdomen  having  been  opened, 
air  has  been  present  between  the  costal  cartilages  and  the 
1  iver.  The  rattle  and  clink,  loud  and  discordant,  have  been  very 
marked  at  the  moment  that  the  air  has  been  discharged  from 
between  the  two  surfaces.    The  experiment  may  be  readily 
repeated  by  others.    The  mechanism  of  this  sound  is  much 
the  same  as  of  that  which  proceeds  from  the  thorax  in 
phthisis.    The  mechanical  conditions  are  much  the  same  in 
both  cases.    There  is  a  blow,  there  is  air  between  two  re- 
sisting surfaces,  and  there  is  an  escape  of  the  confined  air, 
though  not  a  very  free  one.    The  production  of  the  cracked- 
pot  sound  over  the  liver  throws  some  light  upon  the  mechan- 
ism of  the  sound  obtained  in  phthisis. 

When  examining  the  body  of  a  patient  (Farrell),  a  few 
days  back,  who  died  of  perforation  of  the  lung,  &c.,  I  per- 
cussed over  the  liver,  the  abdomen  being  open.  To  the  sur- 
prise of  those  around,  the  cracked-pot  sound  was  elicited. 

A  variety  of  percussion  sound,  which  may  be  named  the 
dull  hollow  soimd,  occurs  occasionally  in  the  third  stao-e  of 
Phthisis.  This  title  seems  a  contradiction  in  terms,  but  a  sound 
is  occasionally  heard  to  which  it  is  really  applicable.  Perhaps 
it  would  be  less  objectionable  to  call  it  a  hollow  sound/of 
short  duration,  and  of  limited  local  area.    It  has  been  de- 
scribed by  other  writers.   Skoda  speaks  of  such  a  sound  under 
tne  title  of  an  empty  sound,  and  it  has  been  likened  to  the 
sound  obtained  by  gently  striking  the  distended  cheek.    It  is 
a  sound  of  a  part  containing  air,  the  enclosing  solid  parts 
taking  on  very  little  vibration,  and  being  either  in  their  na- 
ture or  m  their  adhesions  incapable  of  emitting  a  prolonged 
sound  such  as  we  have  in  the  percussion  of  healthy  parts*  of 
he  chest,    fekoda,  I  believe,  would  designate  this  Variety  of 
sound  as  an  empty  clear  one.  J 

nlrWlt  80UD+d  mS!  i 6  °^tained  in  the  case  of  so^e  large, 
olcLdry  cavities  filled  with  air,  and  approaching  near  to  the 
surface  of  the  chest  It  is  usually  obtained  ove/only  a  small 
space  and  is  bounded  by  parts  which  give  out  usually 
or  other  of  the  varieties  of  dull  percussion.  A  gentle  blow 
mth  the  finger,  I  have  found  most  successful  in  eHciL"  ! 
An  increase  of  resonance  is  occasionally  obtained  M 
cavity  stage  of  phthisis  under  the  clavicles,  whe7hqu  d  to  a 
colorable  extent  fills  the  chest,  compresses  theTse  anS 
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middle  of  the  lung,  and  causes  it  to  rise  arid  fall  back  in  the 
direction  of  the  vertebral  column.    It  is  not  precisely  a 
tympanitic  sound,  but  in  loudness  and  fulness  it  approaches 
it.     It  has  been  taken  notice  of  by  Skoda  and  by  Dr. 
Williams.    This  sound  is  louder  than  percussion  elicits  on 
the  healthy  side.    It  comes  with  the  advent  of  effusion,  and 
goes  with  it  also.    I  have  heard  several  examples  of  this 
sound,  but  they  have  all  been  associated  with  great  effusion, 
and  the  cavernous  sounds  somewhat  reduced,  it  is  true,  have 
left  no  doubt  whatever  of  the  nature  of  the  case.    It  appears 
to  me  that  the  presence  of  effusion  and  the  compressed  state 
of  the  lung  beneath,  so  confine  the  sonorous  vibrations  pro- 
duced by  percussion,  that  increased  resonance  is  obtained. 
The  sonorous  undulations  are  not  permitted  to  decay  by 
diffusion  through  the  tubes  and  the  vesicular  structure  of 
the  lung.    This  increase  of  resonance  is  to  be  distinguished 
from  the  tympanitic  sound  of  perforation.     The  first  is 
limited  to  a  small  area  under  the  clavicles  :  it  is  the  successor 
of  simple  dull  percussion,  and  beneath  the  percussion  is 
absolutely  dull.    The  percussion  all  beneath  the  clavicles  is 
thoroughly  tympanitic  in  cases  of  perforation  until  effusion 
takes  place. 

A  very  moderate  increase  of  resonance  is  now  and  then 
found  over  a  considerable  portion  of  the  middle  or  lower 
part  of  the  lung  in  the  third  stage  of  phthisis,  when  this  is 
associated  with  considerable  emphysema.  Though  not  great, 
this  increase  of  resonance  is  readily  appreciated.  It  is  re- 
cognised by  very  protracted  and  loud  wheezing  expiration, 
and  it  is  known  not  to  appertain  to  perforation  by  the 
absence  of  that  very  full  and  drum-like  resonance  which 
marks  perforation,  and  of  amphoric  blowing  and  amphoric 
voice.  It  is  well  to  know  that  in  the  third  stage  of  phthisis 
emphysema  may  give  rise  to  this  form  of  increased  resonance, 
but  it  is  of  rare  occurrence.  I  have  seen,  I  think,  only  two 
or  three  patients  in  whom  these  conditions  were  distinctly 
recognised. 

The  tympanitic  sound  is  not  unfrequently  heard  towards 
the  close  of  the  third  or  cavity  stage.  When  fully  developed, 
it  is  invariably  due  to  perforation,  and  the  escape  of  air  into 
the  cavity  of  the  pleura.  It  is  recognised  not  unfrequently 
by  physicians  who  examine  their  dying  patients,  and  there 
is  reason  to  believe  it  would  be  much  more  frequently  found 
if  it  were  more  frequently  sought.  The  desire  to  avoid 
causing  pain  and  distress  to  the  patient  when  exploration 
can  prove  of  little  service  to  him,  is  doubtless  the  creditable 
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cause  of  the  unfrequent  discovery  of  this  sign.  Of  this  form 
of  percussion  I  shall  speak  when  I  come  to  treat  of  the 
fourth  or  perforation  stage  of  phthisis,  the  natural  and  the 
not  infrequent  termination  of  the  third  stage. 

I  would  here  remark  that  I  have  never  found  a  true 
tympanitic  sound  proceed  from  a  mere  cavity,  however  large. 
Auscultators  speak  of  amphoric  percussion  sounds  proceeding 
from  cavities :  if  they  mean  true  tympanitic  sounds,  I  have 
never  heard  them,  and  I  believe  the  signs  are  due,  when 
heard,  to  other  conditions,  viz.,  those  of  perforation.  It  may 
seem  curious  and  difficult  of  explanation,  that  when  a  large 
accumulation  of  air  is  contained  in  a  pulmonary  cavity, 
percussion  should  not  give  out  a  drum-like  sound.  This 
difficulty,  however,  is  solved  when  we  reflect  that  the  solid 
parts,  unlike  the  solid  parts  of  a  drum  or  the  pneumothorax 
side,  are  not  free  to  vibrate,  but  are  bound  and  tied  down  by 
stiff  and  resisting  adhesions  and  tightly  cementing  materials. 
If  tensely  air-filled  small  bladder  sounds  may  be  called  tym- 
panitic, I  have  heard  them  proceed  from  cavities. 


CHAP.  XXXIII. 
third  stage  —  continued. 

Position  of  the  Chest. — Changes  of  Form. 

Position  of  the  chest  in  the  third  stage  of  phthisis.— It 
has  been  already  observed,  when  I  was  treating  of  the  earlier 
stages  of  this  disease,  that  the  position  of  the  thorax,  in  re- 
spect of  other  parts  of  the  body,  is  frequently  morbidly 
altered.  In  the  third  stage,  the  alterations  of  position  are 
more  frequent  than  at  either  of  the  two  preceding  stages,  and 
they  are  also  much  more  developed.  They  present  them- 
selves m  a  very  marked  manner  in  a  large  proportion  of 
cases  which  attain  to  the  cavity  period.  These  deviations 
keep  pace  with  the  progress  of  this  stage.  As  the  patient 
becomes  worse  the  changes  are  rendered  more  conspicuous, 
and  even  if  he  improves  when  his  cavity  is  becoming  quiet  and 
silent  and  is  contracting;  still  the  changes  progress.  It  is 
true  that  the  extreme  elevation  of  the  chest  and  shoulders 
incident  to  severe  dyspnoea,  dependent  upon  temporary 
bronchitis,  mixed  with  asthma,  or  upon  effusion  in  the  vesi- 
cular tissue,  or  into  the  pleura,  partially  subside  as  these 
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conditions  axe  removed.  The  elevated  shoulders,  and  the 
projection  forward  of  the  trunk  from  the  loins,  tend  to 
increase  in  the  third  stage  of  phthisis. 

Instead  of  the  transverse  plane  of  the  chest  occupying  the 
transverse  plane  of  the  body,  it  occasionally  happens  that 
it  is  placed  obliquely.  One  shoulder,  generally  that  of  the 
healthy  side,  is  more  advanced  in  front  than  the  other.  This 
arises  from  a  certain  twist  in  the  spine  that  the  contraction 
of  the  unhealthy  side  of  the  chest  has  given  rise  to. 

One  shoulder  is  occasionally  seen  to  be  very  much  more 
elevated  than  the  other.  This  is  due,  as  we  shall  presently 
see,  to  contraction  of  the  side  and  depression  of  the  ribs 
of  the  opposite  side,  and  in  some  cases,  in  part,  to  lateral 
curvature  of  the  spine  consequent  upon  the  pulmonary 
disease. 

The  changes  in  the  shape  of  the  chest,  in  the  third  stage 
of  phthisis,  are  amongst  the  most  striking  and  reliable  signs 
appertaining  to  this  period.  It  is  in  a  very  small  proportion 
of  cases  of  phthisis  in  the  third  stage  of  any  standing  that 
we  cannot  at  once  detect  a  very  material  deviation  from 
the  natural  configuration  of  the  chest.  Of  one  hundred 
out-patients  who  came  under  my  care,  when  assistant-phy- 
sician to  the  Hospital  for  Consumption,  only  one  in  the 
third  stage  of  phthisis  presented  his  thorax  altogether  free 
from  acquired  mal-configuration. 

I  regard  the  deviations  from  the  normal  shape  of  the 
thorax  in  the  third  stage  of  phthisis  with  great  interest, 
and  I  presume  not  unreasonably.  They  serve  to  indicate 
the  extraordinary  influence  of  the  disease  of  soft  parts 
upon  the  solid  framework  of  the  body;  they  at  once 
meet  the  curative  or  remedial  requirements  of  urgent  and 
dangerous  morbid  conditions,  and  afford  to  the  mind  ocular 
and  striking  evidence  thereof.  Besides  this,  these  deviations 
often  aid  the  most  skilful  physician,  the  most  able  ausculta- 
tor,  with  evidence  which  gives  a  certainty  to  his  otherwise 
hesitating  opinion.  With  a  perhaps  excusable  pride  and  a 
pardonable  confidence,  how  often  have  I  been  enabled,  with 
perfect  accuracy,  to  diagnosticate  a  tubercular  cavity  in  my 
wards  in  the  Hospital  for  Consumption  the  moment  the  fresh- 
arrived  patient  has  stripped  off  his  shirt !  The  few  words 
relative  to  his  history  uttered  during  the  act  of  undressing, 
and  the  momentary  observation  of  the  shape  of  his  chest, 
have  suggested  the  probable  nature  of  his  malady  and  its 
stage,  to  be  rendered  absolutely  certain  a  moment  after  by 
the  discovery  of  cavernous  respiration  and  cavernous  voice. 
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The  alterations  of  shape  of  the  thorax  in  the  third  stage  of 
phthisis  are  greatly  more  frequent  than  in  the  two  preceding 
stages.    That  is  to  say,  the  ratio  of  examples  of  departure 
from  the  natural  configuration  to  the  total  of  cases  in  the 
respective  stages  is  greater  in  the  third  than  in  the  other 
stages.     Comparatively  few  examples  of  cavity  phthisis  of 
greater  than  very  recent  date  are  free  from  some  degree  of 
acquired  mal-configuration  of  one  or  other  variety.    Of  some 
twenty  well-marked  and  undoubted  cavity  cases,  at  present 
in  the  hospital  subjected  to  examination  for  this  injury,  all 
present  mal-configuration  of  the  thorax,  more  or  less  marked, 
obviously  the  result  of  pulmonary  disease.     In  my  paper, 
published  in  the  "  Archives  of  Medicine,"  on  the  change  of 
form  in  the  chest,  it  appears  that  of  thirty-nine  cavity 
patients,  only  one  presented  a  fully  healthily  formed  thorax. 

The  varieties  of  mal-configuration  observed  at  this  period 
of  pidmonary  consumption  are  more  numerous  than  in  the 
two  preceding  stages.  They  are :  1,  double  flattening ;  2, 
single  flattening ;  3,  depression ;  4,  depression  of  summit  of 
chest,  with  descent  of  clavicle  and  scapula ;  5,  retraction  of 
intercostal  spaces ;  6,  intra-lapsus  of  upper  part  of  sternum  ; 
7,  lateral  deflection  of  sternum ;  8,  longitudinal  obliquity  of 
sternum;  9,  undue  angularity  of  the  articulations  of  the 
sternum  and  the  costal  cartilages ;  10,  undue  angularity  of 
the  articulations  of  the  costal  cartilages  and  the  ribs. 

The  following  table  exhibits  the  varieties  of  the  change  of 
form  observed  in  thirty-eight  examples  of  mal-configuration 
observed  in  cavity  patients  referred  to  in  my  paper  on  the 
change  of  form  of  the  chest  contained  in  the  « Archives  of 
Medicine." 


Flattening  cn  one 
side. 

Flattening  on  both 
sides. 

Angularity  of  one 
side. 

Angularity  of  both 
sides. 

20 

5 

11 

2 

I  have  already  written  so  much  on  the  changes  of  the 
thoracic  form,  that  I  deem  it  inexpedient  to  prolong  the 
discussion  of  the  subject  in  this  place  to  a  great  extent. 
.But  1  believe  that  information  of  some  interest  is  contained 
in  the  paper  to  which  I  have  been  referring,  and  I  therefore 
insert  it  at  the  conclusion  of  this  work. 

The  cases  of  cavity  in  which  no  marked  mal-confi«niration 
of  the  chest  is  observed,  are  for  the  most  part  those  in  which 
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the  lung  structure  has  rapidly  broken  down,  in  which  the 
early  and  much-developed  hectic  fever  soon  brings  the 
patient  to  the  mortal  termination  of  his  disease.  In  such 
cases  there  is  little  time,  and,  for  the  most  part,  little  power 
to  produce  those  plastic  exudations  and  adhesions  which 
play  such  an  important  part  in  the  mal-configurations  of  the 
thorax.  Without  pretending  in  this  instance  to  great  accu- 
racy, derived  from  extended  statistical  data,  I  may  express 
my  opinion  that  the  examples  of  non-alteration  are  most 
frequently  found  in  the  young  and  irritable,  particularly  of 
the  female  sex. 

Before  concluding,  I  would  desire  to  say  that  too  implicit 
trust  must  not  be  placed  upon  the  presence  of  single  depres- 
sion or  flattening,  as  evidences  of  cavity.  I  have,  since  I 
wrote  my  paper,  seen  three  cases  of  cancer  of  the  root  of  one 
lung,  which  was  attended  with  marked  depression  on  the  un- 
healthy side,  and  with  very  dull  percussion.  The  tumour  in 
these  cases  sufficed  to  press  upon  the  bronchial  tubes  and 
prevent  inflation  of  the  lung,  but  had  not  attained  to  that  size 
to  compensate  for  the  loss  of  volume  of  the  lung,  or,  as  it 
often  does  when  of  long  standing,  to  exceed  it.  Signs  of 
pressure  upon  the  bronchi  and  oesophagus,  and  of  the  great 
arteries  and  veins,  are  generally  present  in  cancer,  and  serve 
to  direct  the  diagnosis.  In  cancer  the  respiration  is  gene- 
rally either  absent,  or  of  loud  blowing  tubular  constrictive 
character,  and  the  voice  is  weak  and  difficult.  Cancer,  by 
no  means  an  unfrequent  disease  of  the  root  of  the  lung,  par- 
ticularly on  the  right  side,  occurs  seldom  under  forty  years 
of  age. 

The  extent  to  which  the  different  varieties  of  mal-configu- 
ration  of  the  chest  proceed  in  the  third  or  cavity  stage  of 
phthisis,  is  much  greater  than  in  the  two  preceding  stages. 
Yet  it  is  to  be  borne  in  mind  that  this  is  only  a  general  rule, 
and  that  we  occasionally  find  mal-configuration  in  a  case  of 
phthisis  in  the  second,  and  even  in  the  first  stage,  to  exceed  the 
amount  of  deviation  seen  in  another  case  of  phthisis  in  the 
third  or  cavity  stage  of  the  disease.  As  a  general  rule,  the 
mal-configuration  of  the  third  stage  is  very  striking,  and  with 
a  physician,  or  even  a  non-professional  looker-on,  accustomed 
to  use  his  eyes  scrutinizingly,  the  departure  from  the  healthy 
form  of  the  chest,  in  most  instances  of  phthisis  at  this  period,  is 
sure  to  attract  notice.  The  mal-configuration  is  so  very  great  in 
many  instances,  and  gives  rise  to  so  much  abnormal  lateral 
curvature,  antero-posterior  curvature,  or  even  partial  twisting 
of  the  vertebral  column,  as  to  lead  the  observer  to  the  conclu- 
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sion  that  the  chest's  form  is  not  dependent  upon  the  pul- 
monary disease,  but  is  of  anterior  date,  and  possibly,  instead 
of  being  the  remit  of  pulmonary  disease  is  really  the  cause 
in  some  measure  of  it.  In  such  cases  the  patient  will  gene- 
rally say  that  he  was  not  aware  till  the  moment  of  inspection 
that  his  chest  was  not  of  healthy  form,  and  that  he  never  had 
the  reputation  of  having  one  shoulder  lower  than  the  other. 
This  is  not  the  case  in  congenital  malformation,  or  in  mal- 
configuration  due  to  simple  curvature  of  the  spine,  or  to  long- 
continued  unnatural  position,  as  in  trade ;  the  patient  usually 
knowing  that  this  peculiarity  was  antecedent  to  his  pulmon- 
ary disease. 

The  alterations  in  the  shape  of  the  chest,  in  the  cavity 
stage  of  phthisis,  due  to  the  occurrence  of  empyema,  are 
rather  more  frequently  seen  than  in  either  of  the  preceding 
stages.  These  alterations  have  been  already  described,  and 
it  is  therefore  unnecessary  to  reproduce  them.  The  same  may 
be  said  of  the  modifications  of  the  form  of  the  chest  due  to 
hepatization. 

The  changes  of  form  in  the  chest  which  are  observed  to  occur 
on  the  perforation  of  the  lung,  and  on  the  consequent  presence 
of  air  in  the  pleura,  fall  to  be  described  in  the  fourth  or  per- 
foration stage  of  the  disease.  It  has  hitherto  been  described 
by  writers  in  the  third  stage,  when  described  at  all ;  but  for 
reasons  that  have  been  already  stated,  and  others  which  I 
intend  to  detail  at  a  later  period,  I  have  decided  to  consti- 
tute the  perforation  period  as  a  separate  and  new  stage  of 
phthisis.  Under  this  head  I  shall  treat  of  the  changes  of 
shape  and  of  other  physical  signs  occurring  under  this  acci- 
dent or  event. 


CHAP.  XXXIV. 
third  stage  —  continued. 

Movements  of  the  Chest.- Eapidity. -Local  Deficiency.- Upper  Eront-i 
Lateral  Regions—Base.-  Entire  local  Loss  of  Motion.-Eicess.-Moye- 
ments  of  Larynx  -  Vocal  Fremitus.  -  Increase.  -  Diminution.  _  Cardiac 
Impulse  at  Interspaces.— Diagnosis.— Mechanism  <-,<uuidc 

The  movements  of  the  chest  in  the  third  stage  of  phthisis  on 
the  whole,  are  very  much  affected.    In  this  stage  the  move 
merits  taken  together  may  be  said  to  be  increased ;  but  the 
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distribution  of  the  motion  is  very  different  from  what  we  find 
in  health.  The  frequency  of  the  elevation  of  the  ribs  in  the 
inspiratory  effort  is  usually  very  much  greater  than  in  health. 
The  frequency  varies,  however,  very  considerably  with  the 
period  of  the  stage,  with  the  size  of  the  cavity,  the  amount 
of  non-respiring  lung,  and  with  the  active  or  non-active  condi- 
tion of  the  local  disease  and  the  presence  of  hectic  fever.  When 
the  cavity  is  small,  has  been  recently  formed,  and  is  unaccom- 
panied with  excited  vascular  action,  the  rate  of  the  respiratory 
movements  may  little  exceed  that  of  health.  When  a  cavity 
of  some  months',  or  even  years'  standing,  becomes  silent  and 
inactive,  and  is  unassociated  with  pressing  conditions,  such  as 
extensive  tubercular  infiltration,  or  pneumonic  affections,  the 
respiratory  movements,  which  had  formerly  been  very  rapid, 
may  come  down  to  a  point  not  much  raised  above  the  na- 
tural standard.  In  acute  attacks  of  pneumonia,  or  during 
the  rapid  deposition  of  fresh  tubercle,  during  pleuritic  at- 
tacks, the  respiratory  movements  may  rise  to  a  very  exalted 
rate.  The  frequency  may  reach  to  one  hundred  in  the 
minute.  As  the  disease  approaches  its  mortal  termination, 
the  respiration  movements  usually  become  accelerated  and 
laboured ;  the  debility,  the  weakness  of  the  heart,  and  the 
presence  of  mucus  and  serous  fluid  in  the  lungs  and  bronchi, 
dependent  upon  faltering  powers,  all  contributing  to  this 
result.  In  some  patients,  however,  the  frequency  of  respira- 
tion is  not  materially  increased,  even  up  to  a  short  period  of 
death.  When  death  approaches  through  exhaustion,  rather 
than  by  asphyxia,  this  is  most  observed.  The  sudden  death 
by  hemoptysis  is  not  uncommonly  the  fate  of  those  whose 
respiration  movements  had  been  comparatively  tranquil.  It 
is  in  cases  of  phthisis  reaching  to  the  perforation  period  that 
the  respiratory  movements  are  most  signally  accelerated. 
The  respiratory  distress  in  these  cases  is  almost  always  ex- 
treme ;  but  this  falls  to  be  described  under  the  new  or  perfor- 
ation stage  of  the  disease. 

The  condition  in  the  respiratory  movements  most  charac- 
teristic of  the  cavity  stage  of  phthisis  is  local  deficiency. 
While  the  general  movements  are  not  only  accelerated,  but 
increased  in  extent  and  in  obvious  effort,  a  deficiency,  often 
very  remarkable  and  striking,  is  observed.  Deficiency  is 
observed  under  several  conditions,  but  the  deficiency  which 
we  note  in  connection  and  in  immediate  dependence  upon 
the  presence  of  a  cavity,  is  that  under  one  or  both  clavicles, 
which  has  long  been  regarded  as  peculiarly  the  characteristic 
deficiency  of  this  stage  of  phthisis.    The  first,  second,  and 
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third  ribs,  with  their  interspaces,  are  little  raised  in 
inspiration. 

The  characteristic  deficiency  of*  motion  in  the  third  or 
cavity  stage  of  phthisis,  is  always  or  nearly  always  associated 
with  loss  of  the  natural  prominence  of  the  upper  front  of  the 
chest,  or  in  other  words,  with  the  flattening  and  depression 
which  have  been  described  when  I  treated  of  the  changes  in 
the  form  of  the  thorax  occurring  at  this  period  of  the  disease. 
The  extent  to  which  the  deficiency  extends  varies  much.  In 
recent  cases  it  may  be  very  slight  and  not  perceptible,  ex- 
cepting under  the  test  of  a  forced  inspiration,  when  the 
healthy  side  will  be  found  to  exceed  the  unhealthy  side  in 
elevation.   Again,  it  may  be  very  great  and  force  its  presence 
at  once,  so  to  speak,  upon  the  mind  of  the  observer.  The 
loss  of  motion  is  not  unfrequently  complete,  and  the  first, 
second,  and  third  ribs,  with  then  intervening  soft  parts, 
remain  perfectly  motionless...  under  the  respiratory  efforts^ 
either  natural  or  forced.    If  in  these  last  cases  any  move- 
ment is  seen,  it  is  independent  of  respiration,  is  confined 
to  the  soft  parts  between  the  ribs,  and  more  frequently  on 
the  left  side  than  on  the  right,  and  is  due  to  the  movements 
of  the  base  of  the  heart  and  the  great  arteries,  to  be  pre- 
sently noticed.    Dr.  Sibson's  stethometer  applied  to  the 
upper  front  of  the  chest  exhibits  well  the  loss  of  elevation 
Dr.  Quam's  stethometer  does  the  same  thing  for  the  loss  of 
expansion.    The  loss  of  motion  is  almost  always  associated  in 
phthisis  with  dull  percussion.    The  dulness  and  the  loss  of 
motion  usually  proceed  pari  passu.    In  a  few  instances  the 
loss  of  motion  is  accompanied  with  a  loud  percussion  sound, 
due  to  the  presence  of  liquid  compressing  the  body  of  the 
lung  sometimes  with  tympanitic  percussion,  when  perforation 
has  taken  place.    A  small  bag  percussion  sound  of  short 
duration  is  sometimes  obtained. 

The  loss  of  motion  at  the  upper  part  due  to  a  cavity  is 
usually  attended  with  some  considerable  amount  of  motion  at 
the  base,  but  sometimes  with  great  reduction  there,  in  conse- 
quence of  the  presence  of  consolidation.  The  motion  at  the 
base  is  nil  when,  m  addition  to  a  cavity  above,  we  have 
empyema  below,  or  air,  the  result  of  perforation/or  of  the 
pntrefactum  of  effused  liquid.  Loss  of  motion  at  the  upper 
fron  t  it  .8  to  be  borne  in  mind,  is  occasionally  due  to  oto 
condit.ons  besides  cavities.  It  is  met  with,  though  rarely  in 
cancer  of  the  root  of  the  lung.  Aneurism  'of  tlJaort gives 
rise  to  it  occasionally,  when  it  presses  for  a  considerable 
period  on  a  bronchus.    Tumours  of  the  mediastinum  do 
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the  same.  Signs  of  pressure  and  pulsation  and  prominence 
are  generally  present  in  these  latter  diseases.  Cancer  is 
sometimes  attended  with  flattening.  The  proximity  of  the 
heart  to  the  thoracic  walls,  evinced  by  a  visible  and  a  palpable 
impulse,  especially  when  the  cavity  is  situated  on  the  left 
side,  help  in  the  diagnosis. 

A  form  of  deficiency  of  motion  in  the  third  stage,  is  one  of 
expansion  of  the  ribs  at  the  lower  lateral  regions.    The  ribs 
are  more  than  usually  moved  upon  the  vertebrae,  and  the 
upward  motion  of  the  lateral  or  external  part  is  consequently 
increased.    But  the  expansion  or  outward  movement  of  the 
outer  part  of  the  ribs  is  reduced.    Great  deficiency  of  motion 
laterally  takes  place,  even  when  an  increase  of  upward  move- 
ment is  obvious.    That  such  deficiency  of  motion  really  takes 
place  seems  to  be  contradicted  in  many  cases  by  the  very 
obvious  fact  that  the  ribs  are  in  more  than  usual  motion  from 
the  strong  respiratory  efforts  which  the  patients  make.  But 
it  will  be^found  on  further  examination  that  this  motion  is 
different  from  that  which  takes  place  during  healthy  breath- 
ing, and  still  more  during  forced  respiration.    In  this  case  of 
deficiency,  the  motion  that  is  defective  is  that  of  the  rib, 
not  upwards  but  laterally  or  externally.     In  the  case  of 
increased  movement,  the  motion  is  of  the  thorax  upwards,  as 
a  whole.    In  this  latter  case  the  ribs  do  not  separate  normally 
from  each  other,  and  by  outward  movement,  at  the  parts 
distant  from  the  spine,  increase  the  distance  between  them, 
and  thereby  fail  to  increase  the  cavity  of  the  chest;  they  are 
simply  lifted,  without  performing  fully  that  expansive  move- 
ment which  is  necessary  for  the  augmentation  of  the  cavity 
and  for  the  full  inflation  of  the  lungs.    However,  the  non- 
expansion  is  an  effect  and  not  the  cause   of  the  non- 
expansibility  of  the  now  undilatable  lung. 

This  deficient  form  of  movement  is  readily  detected  by  the 
eve,  and  may  be  well  recognised  by  placing  the  palm  of  the 
hand  upon  the  side.  If  the  deficiency  holds,  as  is  generally 
the  case,  on  one  side  only,  then  by  placing  the  two  hands 
respectively  on  the  healthy  and  the  unhealthy  side,  we 
become  very  sensible  of  the  loss  of  motion.  The  stethometers 
exhibit  the  loss  very  well.  This  deficiency,  too,  may  be 
detected  very  accurately  by  applying  the  tape  measure. 
Inspiration,  on  the  diseased  side,  will  drag  the  sternal  end  o 
the  measure  perhaps  only  half  an  inch,  while  the  same  act 
will  drag  it  on  the  healthy  side  one  or  one  and  a  half  inches. 
The  tape,  of  course,  is  kept  fixed  at  the  spme,  and  held  loose 
at  the  sternum. 
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Deficiency  of  motion  at  the  base  of  the  chest  is  found  to 
_  some  extent  in  nearly  all  examples  of  cavity  phthisis,  and  is 
clue  for  the  most  part  to  tubercular  or  pneumonic  condensa- 
tion, almost  universal  in  old  standing  cases. 

Total  loss  of  motion  is  seldom  found  at  the  base  from 
hepatization,  or  tubercular  consolidation,  or  serous  infiltra- 
tion. But  it  is  found  in  cases  of  empyema  of  some  extent. 
It  is  also  found  in  cases  of  perforation,  in  which  a  large 
quantity  of  air  fills  the  pleura,  and  cannot  be  evacuated  in 
consequence  of  the  mechanism  of  the  aperture  being  such 
that  admits  ah-  only  into  the  pleura,  and  not  out  of  it.  But 
this  falls  properly  to  be  more  detailed  in  the  perforation — or 
fourth  stage  of  the  disease. 

An  excess  of  motion  of  the  chest,  or  rather  of  the  shoulders, 
is  a  frequent  accompaniment  of  the  third  stage,  more  so  than 
in  the  two  preceding  stages.  Such  is  the  little  accommoda- 
tion for  air  in  the  lungs,  and  such  the  urgent  requirement  for 
the  aeration  of  the  blood-loaded  lung,  that  every  help  is 
eagerly  sought  by  the  patient ;  and  as  some  little  aid  is 
obtained  by  the  vigorous  use  of  the  muscles  of  the  neck, 
which  are  attached  to  the  scapula  and  clavicle,  these  are 
kept  in  active  employment  with  the  result  of  raising  the 
shoulders.  The  lifting  of  the  chest  in  mass  is  mainly  effected 
by  the  extraordinary  employment  of  the  pectoral  muscles,  of 
the  serratus  magnus,  and  the  sub-clavius. 

To  the  extraordinary  movements  of  the  chest  in  the  third 
stage  of  phthisis  may  be  added  the  great  movement  of  the 
larynx  which  we  not  unfrequently  observe.  The  larynx  is 
alternately  depressed  and  raised,  often  to  a  very  abnormal 
extent.  This  occurs  when  the  dyspnoea  is  very  great,  whether 
this  depends  upon  the  thoracic  disease  only,  or  conjointly  upon 
that  and  ulceration  and  obstructive  disease  of  the  larynx  and 
glottis.  Under  these  latter  circumstances,  it  is  not  unusual  to 
observe  the  head  of  the  patient  thrown  back,  and  the  lower 
jaw  strikingly  depressed  at  every  inspiration.  The  nares,  too, 
are  often  seen  to  be  dilated  at  inspiration  ;  the  alae  nasi  to  be 
freely  moved  or  flapped  outward  at  every  inspiration. 

The  thoracic  vocal  fremitus  it  may  be  permitted  to  describe 
under  the  movements  of  the  chest.  This  motion  or  vibration 
of  the  thorax  in  the  third  or  cavity  stage  of  phthisis  is  usually 
altered,  as  is  the  case  in  the  two  preceding  stages.  The  fre- 
mitus is  not  constantly  increased.  In  many  examples  it  is 
decidedly  diminished.  In  the  majority  of  examples  of  phthisis 
it  may  be  said  that  the  vocal  fremitus  is  increased ;  and  in  a 
large  proportion  of  cases  of  increase,  the  augmentation  is  very 
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decided.  The  hand  placed  upon  the  chest  is  more  shaken 
than  usual,  and  the  stethoscope  may  he  felt  almost  to  tremble 
with  the  strength  of  the  thoracic  vibrations.  The  excess  of 
vibration  is  chiefly  experienced  above  the  mamma.  It  is  sel- 
dom found  under  the  angle  of  the  scapula,  unless  a  cavity 
exists  close  at  hand.  I  have  found  the  increase  of  vocal  fre- 
mitus greatest  in  the  case  of  moderately-sized  cavities,  with 
condensed  pulmonary  structure  around,  and  with  some  consi- 
derable thickness  of  wall  in  front.  The  right  side  of  the  chest 
has,  I  believe,  presented  the  most  marked  instances  of  this 
increase.  Males  have  been  more  frequently  than  females  the 
subjects  of  great  augmentation  of  vocal  fremitus.  The  large 
larynx  in  a  state  of  health,  and  the  sonorous  grave  voice,  are 
the  common  associates  of  increased  fremitus  and  contribute  to 
its  development.  Increased  vocal  fremitus  is  usually  asso- 
ciated with  strong  vibrating  pectoriloquy  and  cavernous  not 
amphoric  respiration. 

The  diminution  of  vocal  fremitus  is  not  unfrequently  an 
attendant  upon  cavity  in  the  third  stage  of  phthisis.  This  has 
not  usually  been  acknowledged.  In  a  moderate  minority  of 
cases  of  cavity  it  is  observed.  If  the  respiration  on  the 
opposite  side  of  the  chest  be  full  and  healthy  or  puerile,  the 
diminution  of  thoracic  vibration  on  the  diseased  side  is  made 
more  manifest  by  the  full  vibration  which  now  attends  the  res- 
piration of  the  sound  side.  I  have  found  the  reduced  fremitus 
to  attend  two  kinds  of  cavities.  The  first  is  the  cavity  which  is 
greatly  contracted,  and  the  inflation  of  which  is  prevented  by 
depression  of  the  thoracic  walls,  by  the  shortening  of  thick 
adhesions  and  by  plastic  materials.  The  second  is  the  very 
large  cavity,  with  thin  walls,  in  which  are  produced  extensive 
area  or  diffused  amphoric  sounds,  and  having  only  imperfect 
bronchial  air  communication. 

In  the  first  case,  the  bronchial  openings,  it  is  to  be  supposed, 
are  pressed  upon  and  invaded ;  and  this  by  reducing  the  extent 
of  the  column  of  air  in  vibration,  interferes  with  thoracic  fre- 
mitus. In  the  latter  case,  the  vibrations  of  the  air  are  too 
much  diffused  in  the  large  chamber,  and  the  walls  of  the  cavity 
are  too  thin  and  have  too  little  momentum  to  produce  strong 
vibrations  of  the  thoracic  walls.  The  whispering  or  suppressed 
voice  of  laryngeal  ulceration,  &c,  the  weak  female  voice,  and 
the  low  tone  and  bronchial  obstructions  are  favourable  to  the 
loss  of  thoracic  vibration  or  fremitus.  I  have  found  the 
reduced  thoracic  vibration  of  the  voice  in  many  examples  oi 
phthisis,  in  the  third  stage,  over  the  seat  of  cavities.  I  have 
almost  always  in  the  hospital,  out  of  some  twenty  cases  oi 
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cavity,  one  or  two  specimens  of  this  negative  sign.  The  pre- 
sence of  reduced  vocal  fremitus  at  the  base  of  the  thorax,  and 
over  condensed  non-cavity  lung,  but  beneath  a  cavity  contained 
in  the  apex,  is  very  common.  While  increase  of  vocal  fremi- 
tus is  the  rule  at  the  apex,  the  diminution  of  it  is  the  rule  at 
the  base.  The  reason  of  this  seems  to  be  sufficiently  obvious. 
The  amount  of  consolidation  at  the  base  is  sufficient  to  pre- 
vent that  amount  of  air  communication  necessary  to  effect 
fidl  vibration.  With  reduced  vocal  fremitus  at  the  base, 
there  are  usually  associated  defective  respiration,  often  mixed 
with  crepitation  and  rhonchus  and  defective  voice,  both  well 
made  known  to  the  mind  by  the  employment  of  the  differ- 
ential stethoscope.  It  is  almost  needless  to  observe,  that  the 
presence  of  liquid  in  the  pleura  is  productive  of  reduced 
fremitus  at  the  base  of  the  chest. 

Cardiac  impulse  at  the  two  upper  intercostal  spaces.  

The  first  and  second  intercostal  spaces,  in  a  very  consider- 
able proportion  of  examples  of  phthisis  in  the  third  stage,  are 
the  seat  of  a  very  obvious  and  remarkable  sign  which  is  very 
rarely  or  never  observed  in  other  morbid  conditions.  The 
movements  indeed,  with  their  characteristic  features,  recogni- 
sable in  general  without  trouble,  may  be  said  to  be  peculiar  to 
the  cavity  stage  of  phthisis.  At  all  events,  I  have  seen  no 
instance  of  the  precise  movements  under  consideration  in  any 
other  morbid  state.  The  movements  in  question  proceed 
from  the  motion  of  the  base  of  the  heart  and  two  <rreat 
arteries.  The  motion  generally  includes  a  character  of5  im- 
pulsion, the  same  as  appertains  to  the  impulse  felt  over  the 
apex  of  the  heart.  It  very  often  however  happens  that  the 
motion  partakes  less  of  the  character  of  distinct  and  successive 
pulsations  ;  and  judged  of  by  the  impression  conveyed  through 
the  hand,  consists  more  of  almost  continuous  moving  forwards 
and  backwards.  The  words  fluctuation  and  undulation,  per- 
haps, convey  well  the  character  of  the  motion.  The  fluctua- 
tion is  continuous  and  gentle.  When  the  movement  is  slight 
it  is  best-recognised  by  the  touch,  less  readily  by  the  eye 
The  extent  of  the  rise  and  fall  varies  considerably  in  different 

S5S  T  *  fnT0? al  ^PaCe  ma^  be  distinctly  seen  to  be 
lifted  and  to  fall  back.    On  the  other  hand,  the  movement  is 

blinrr      ^         HOt  lmProPerly  described  as  a  gentle  trem- 

The  superficial  extent  of  this  abnormal  movement  varies  in 
different  cases.  In  many  the  motion  is  seen  and  felt  to  occur 
m  two  intercostal  spaces,  and  to  extend  from  the  sternum  an 
inch  or  one  and  a  half  inch  externally.    In  other  exan^les 
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the  motion  is  limited  to  one  intercostal  space,  the  first  or  the 
second,  and  to  be  confined  in  a  lateral  direction  to  a  space  of 
not  more  than  one  inch. 

This  movement  is  seen  on  both  sides  of  the  chest,  but  only 
on  one  side  in  the  same  case.  It  is  more  frequently  seen 
on  the  left  than  on  the  right  side. 

The  movements  at  the  second  and  first  interspaces  are 
nearly  synchronous  with  the  impulse  of  the  heart  at  the  apex. 
They  continue  with  the  impulse  in  the  usual  part,  and  they 
cease  with  it  for  a  moment,  when  the  natural  impulse  is  re- 
tarded. When  the  apex  beats  fast,  the  motions  above  are 
likewise  fast,  and  when  slow,  the  intercostal  movements  are 
slow  also. 

In  many  examples  of  this  undue  localization  of  the  heart's 
impulse,  for  such  it  is,  I  have  found  the  impulse  of  the  apex 
weaker  than  natural.  I  have  also  found  the  seat  of  the  natu- 
ral apex  impulse  to  be  higher  than  natural  by  one  interspace. 
In  cases  of  the  movement,  on  the  right  side  of  the  chest, 
extending  as  high  as  the  first  interspace,  and  reaching,  as  I 
have  seen  it,  to  near  the  clavicle,  I  have  found  the  apex 
impulse  at  the  middle  of  the  sternum. 

The  relation  in  respect  of  time  between  the  impulse  of  the 
apex  of  the  heart  and  the  movement  or  impulse  at  the  supe- 
rior interspaces,  is  well  exhibited  by  the  employment  of  the 
sphygmoscope.  It  is  exceedingly  interesting  to  watch  the 
movements  of  the  sphygmoscope  applied  respectively  on  the 
two  seats  of  impulse.  As  a  knowledge  of  this  instrument  may 
be  valuable,  I  venture  to  place  at  the  conclusion  of  this  work 
my  paper  upon  it  published  by  the  Eoyal  Society. 

The  movements  under  consideration  are  due  to  the  move- 
ments of  the  base  of  the  heart.  This  is  proved  by  the  several 
facts  stated  in  respect  of  the  synchronosity,  &c,  of  the  abnor- 
mal movements,  and  of  the  natural  impulse  of  the  heart,  and 
of  the  revelations  made  by  the  scalpel.  Post-mortem  ex- 
aminations prove  invariably  that  the  heart  has  been  brought 
into  undue  contiguity  with  the  interspaces  and  adjoining 
parts,  by  the  destruction  by  excavation  of  the  naturally  super- 
incumbent lung.  In  these  cases  the  heart's  base  and  the 
great  vessels  are  separated  from  the  anterior  wall  of  the 
thorax  by  a  thin  cavity  wall,  instead  of,  as  in  health,  by  a 
mass  of  spongy  lung  inflated  with  air.  In  addition  to  the 
undue  contiguity  mentioned,  there  often  exists  a  degree  of 
upward  and  lateral  displacement  due  to  the  operation  of 
contracting  fibrinous  exudations. 

A  young  man  named  Beaston,  an  hospital  patient,  pre- 
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sented  cardiac  impulse  at  the  second  and  third  right  inter- 
spaces in  a  very  marked  manner.  I  watched  this  man  after 
he  left  the  hospital  till  he  died.  I  had  then  the  satisfaction 
of  examining  the  chest,  and  I  found  a  cavity  about  the  size 
of  a  walnut  at  the  upper  part  of  the  right  lung,  surrounded 
by  hard,  condensed,  pulmonary  tissue  and  fibrinous  exuda- 
tion. A  large  cavity  had  existed  previously :  this  had  been 
reduced  by  the  contracting  fibrin,  and  the  heart,  in  common 
with  other  movable  parts,  had  been  drawn  to  the  seat  of 
disease.  The  heart's  base  was  found  on  the  right  side  of  the 
sternum. 

The  sounds  of  the  heart  are  usually  extremely  loud  at  the 
seat  of  the  abnormal  movements.     When  this  abnormal 
motion  holds  on  the  left  side  I  constantly  find  the  sounds 
above  much  louder  than  the  sounds  at  the  fifth  interspace, 
the  seat  of  normal  apicial  impulse  and  of  greatest  intensity 
of  sound.    I  have  occasionally  found  the  sounds  louder  even 
at  the  second  right  interspace  than  at  the  natural  seat  of  the 
apex  when  the  abnormal  movement  has  held  on  that  side, 
but  this  has  been  comparatively  rare.     The  comparative 
loudness  of  the  apicial  and  the  basial  impulse  is  most  satis- 
factorily ascertained  by  employing  the  differential  stetho- 
scope.   There  is  something  very  striking  and  suggestive  in 
the  fact,  that  the  heart's  sounds  are  heard  only  or  much 
louder  in  or  through  the  ear  connected  with  the  first  or 
second  interspace  than  in  or  through  the  other  ear  connected 
with  the  fifth  interspace,  the  normal  seat  of  greatest  heart- 
sound-intensity. 

The  sounds  of  the  heart,  beyond  an  increase  of  intensity, 
present  m  general  no  abnormal  or  adventitious  character, 
it  is  true  that  an  arterial  murmur  is  occasionally  heard  at 
the  first  and  second  interspaces;  but  this  we  have  remarked 
is  liable  to  occur  in  the  preceding  stages. 

It  does  not  appear  that  serious  mechanical  impediment 
occurs  in  connection  with  this  remarkable  condition.  I  have 
not  found  dropsy,  local  or  general,  to  be  more  common  in 
these  than  m  other  cases  In  keeping  with  this,  though  the 
patient  is  sensible  of  undue  movement,  and  calls  attention  to 
a  beating  of  the  chest,"  it  cannot  be  said  that  he  suffers 
material  inconvenience  from  it.  I  have  known  many  patients 
ng  dy  interested  in  it  after  their  attention  had  been  called 
to  it  for  the  first  time  by  myself. 

This  sign  is  usually  associated  with  other  well-marked 
Physical  signs,  v«  depression  of  the  ribs,  usually  extensive,  dull 
percumon  and  dry  cavernous  voice  and  respiration.  These 

s 


258 


MOVEMENTS  OF  CHEST. 


latter  signs  may  become  obscured  by  the  contraction  of  the 
pulmonary  structure,  which  indeed  favours  the  sign  under 
consideration  by  displacement  of  the  heart. 

As  a  diagnostic  test  I  regard  this  mal-localisation  of  cardiac 
impulse  as  of  some  material  value.  In  cases  not  marked  by 
very  positive  cavernous  sounds,  as  by  distinct  pectoriloquy, 
I  have  often  found  this  sign  to  give  the  requisite  addition  to 
the  evidence  to  justify  the  pronounced  opinion  that  a  cavity 
was  present.  I  have  never  regretted  trusting  to  this  sign 
under  some  restrictions.  Silent  old  cavities  offer  the  condi- 
tions under  which  this  sign  is  of  most  value. 

The  conditions  for  which  this  sign  may  be  mistaken  are 
the  impulse  of  aneurisms,  the  impulse  of  mediastinal  and 
pulmonary  root  tumours,  and  the  increased  impulse  of  the 
highly  nervous  or  excitable  heart.    The  impulse  of  aneurism 
is  circumscribed,  and  comparatively  forcible  and  more  single, 
so  to  speak.     It  is  attended  frequently  with  murmur,  or 
marked  with  loss  of  the  second  sound  of  the  heart,  and  the 
general  impulse  of  the  body  and  apex  of  the  heart  is  greatly 
increased  and  diffused  ;  signs  of  pressure,  too,  upon  the  bron- 
chus and  oesophagus  are  generally  observed.    The  moving 
tumour  of  aneurism,  unless  very  far  advanced,  is  much  more 
deeply  placed  than  the  impulse  of  the  heart  in  cavities.  The 
impulse  of  mediastinal  tumours,  moving  under  the  shock  of 
the  heart,  is  usually  slight,  obscure,  and  solid.    The  impidse 
of  the  heart,  under  temporary  excitement,  is  occasionally 
found  at  the  second  space,  particularly  on  the  left  side.  But 
the  temporary  or  occasional  character  of  this  kind  of  move- 
ment, the  general  impulse  of  the  whole  heart,  and  the  tem- 
porarily excited  pulse,  serve  to  distinguish  it.    Besides,  this 
form  of  impulse  is  much  less  superficial  than  that  of  cavities. 

The  mechanism  of  this  sign  is  obvious.  In  most  cases 
the  heart  is  simply  brought  into  undue  contiguity  with  the 
surface  of  the  chest.  In  cases  of  material,  upward,  or  lateral 
displacement,  traction  by  means  of  the  shortenings  of  fibrinous 
adhesion,  &c,  has  been  in  operation.  An  abnormally  full 
and  disturbed  condition  of  the  right  auricle  may  likewise  tend 
to  the  increase  of  the  impulse  of  the  heart. 

The  frequency  of  the  occurrence  of  basial  impidse  at  the 
upper  intercostal  spaces  is  very  considerable.  I  find  it  in 
a  large  proportion  of  cases  at  the  hospital.  Of  seventeen 
undoubted  cavity  cases  at  present  (August  1860)  under  my 
care  in  that  institution,  eleven,  or  64-7  per  cent,  present 
this  sign.  f 
I  had  prepared  a  table  to  indicate  the  seat  and  extent  ot 
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this  sign  in  the  above,  together  with  the  seat  of  cavity  and 
other  circumstances ;  but  this  table  has  been  mislaid.  How- 
ever, I  have  this  day  (January  25th,  1861)  examined  eleven 
of  my  female  patients  in  the  hospital,  all  of  whom  have 
cavities,  with  a  view  to  this  inquiry.  I  find  that  five,  or 
nearly  fifty  per  cent,  of  these  patients,  present  the  basial  heart 
impulse  at  the  superior  intercostal  spaces. 


Age. 

Seat  of  Impulse. 

Seat  of  Cavity. 

General  State. 

Ifi 

2nd  Left  space. 

-Left  apex. 

Hectic. 

22 

2nd  Left  space. 

Left  apex. 

Fair  health. 

21 

2nd  Left  space. 

Left  apex. 

Very  ill. 

21 

2nd  Left  space. 

Left  apex. 

IU :  in  bed. 

23 

2nd  Left  space. 

Left  apex. 

Exhausted:  hectic. 

CHAP.  XXXV. 
thibd  stage — continued. 

Dimensions  of  Chest— Heduetion.— Increase.— Vital  Capacity.-Table.-Little 
I  ^lu?  "f  &P"«?eter.  -  Over-development  of  Veins  of  Chest.  -  Increase  of 
inferior  Thoracic  Artery.-Obliterated  Veins.-Fistulous  Openings 

The  dimensions  of  the  thorax  are  very  generally  modified 
in  the  third  or  cavity  stage  of  phthisis.  The  most  com- 
mon alteration  is  one  of  diminution,  but  we  occasionally  find 
also  one  of  increase.  If  we  pass  a  tape  measure  from  the 
spine  over  the  diseased  side,  and  carry  it  to  the  middle  of 
the  sternum  at  a  point  on  the  same  level  as  at  the  spine 
we  shall  generally  discover  a  deficiency  of  greater  or  less 
extent,  varying  from  one  to  one  and  a  half  inch,  com- 
pared with  the  same  measurement  on  the  healthy  side  The 
difference  occasionally  reaches  to  two  inches.  The  measure 
ment  is  best  performed  on  a  level  with,  or  a  little  below  the" 
nipple  in  men,  and  immediately  under  the  mamma  in  women 
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The  reduced  dimension  is  associated  with  the  following 
physical  signs :  defective  respiration,  defective  voice,  except 
in  the  case  of  cavity  at  the  base,  and  defective  movement, 
now  and  then  with  the  amphoric  respiration  voice  and  tinkle 
of  perforation,  and  occasionally,  but  very  rarely,  with 
segophony  in  empyema.  The  anatomical  conditions  are  con- 
solidation and  comparative  absence  of  air  cells,  tubercle  and 
hepatization,  moderate  empyema,  and  if  we  regard  perfora- 
tion as  an  accident  in  the  third  stage,  pneumothorax,  with 
only  a  moderate  amount  of  air  in  the  cavity  of  the  pleura. 

The  dimensions  of  the  chest  at  the  middle  and  base  are 
notunfrequently  increased  in  the  third  stage.  An  increase 
of  an  inch  over  the  healthy  side  is  not  uncommon.  I  yester- 
day measured  a  young  woman  (Gr.  Fruen)  in  the  hospital 
suffering  from  a  large  cavity  on  the  right  side.  The  dimen- 
sions of  the  cavity  side  were  thirteen  and  a  half  inches,  while 
that  of  the  healthy  side  was  only  twelve  inches.  The  ana- 
tomical condition  here  was  tubercular  consolidation  with 
serous  infiltration. 

Empyema  is  one  of  the  most  common  causes  of  increase  of 
the  dimensions  of  the  chest  in  this  stage. 

I  have  reason  to  believe  that  the  lung,  enlarged  by  exces- 
sive vascular  supply,  by  serous  infiltration,  and  by  deposition  of 
tubercle  and  lymph,  occasionally  becomes  hypertrophied,  or 
so  enlarged  as  to  distend  the  chest  unduly,  and  to  increase 
the  dimensions  of  the  side.  I  have  frequently  seen  the  lung 
when  taken  from  the  body  to  be  of  more  than  the  natural 
size ;  and  further,  I  have,  on  mensuration,  foimd  such  an 
increase  as  that  noticed  in  the  case  above  referred  to,  to  be 
by  no  means  uncommon,  even  when  no  signs  whatever  of 
empyema  or  of  perforation  could  be  discovered. 

Perforation  of  the  lung,  when  it  gives  rise  to  the  presence 
of  much  air  in  the  pleura,  which  cannot  be  expelled  during 
expiration,  causes  an  excess  in  the  dimensions  of  the  side. 
I  examined  a  young  man  (T.  Perry)  lately  in  the  hospital, 
labouring  under  pneumothorax,  the  dimensions  of  whose  two 
sides  varied  considerably.  The  diseased  side  (the  right) 
measured  16£  inches,  and  the  healthy  side  15  inches.  The 
other  physical  signs  were,  amphoric  respiration  and  amphoric 
voice  over  the  entire  side,  with  resounding,  hollow,  or  tym- 
panitic percussion  sound,  chiefly  developed  at  the  base,  and 
contrasting  greatly  with  the  somewhat  dull  sound  of  the  base 
of  the  non-perforation  side.  But  the  dimensions  of  the  chest 
in  pneumothorax,  like  the  other  signs  of  this  state,  fall  to  be 
described  under  the  fourth  or  perforation  stage. 
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Vital  Capacity. — The  capacity  for  air,  or  the  vital  capa- 
city, as,  with  an  undue  employment  of  this  important  adjec- 
tive, it  is  called,  of  the  lungs  in  the  third  stage  of  phthisis,  is, 
as  a  rule,  greatly  less  than  that  of  the  first  and  second  stages. 
But  it  is  not  for  one  moment  to  be  doubted  that  striking 
exceptions  to  this  rule  now  and  then  present  themselves.  A 
case  of  phthisis  in  the  thud  stage,  marked  by  a  cavity  small 
in  size,  and  with  little  consolidation  in  the  other  parts  of  the 
lung,  is  now  and  then  met  with,  in  which  the  air  capacity  is 
reduced  less  than  holds  in  a  case  of  phthisis  in  the  first  stage, 
with  tubercles  well  disseminated  throughout  an  entire  lung,  or 
with  tuberclesfreely  deposited  in  both  apices.  A  case  of  phthisis, 
with  extensive  softening  in  the  second  stage,  and  with  a 
highly  congested  and  serous  state  of  the  more  healthy  lung, 
will  be  marked  with  more  reduction  than  holds  in  such  a  case 
of  the  cavity  stage  which  has  just  been  indicated.     Yet  the 
general  rule  holds  that  the  capacity  is  more  diminished  in  the 
thud  than  in  either  of  the  preceding  stages.    The  amount  of 
reduction  varies  much,  being  generally  in  proportion  to  the 
amount  of  destruction  of  vesicular  lung,  of  bronchial  obstruc- 
tion, of  hepatization,  or  of  liquid  in  the  pleura,  whether  this 
be  serous  or  sero-purulent. 

The  following  table  exhibits  the  vital  capacity  in  the  third 
stage  of  phthisis.    The  observations  are  Dr.  Hutchinson's  :— 


Stature. 


Capacity  in  Cavity  Stage. 


5  feet    0  inch  to    5  feet    1  inch 

5  „  1 

5  „  2 

5  „  3 

5  „  4 

5  „  5 

5  „  6 

5  „  7 

5  „  8 

5  „  9 

5  „  10 

5  „  11 


99 

to 

5 

11 

2 

11 

86 

99 

to 

5 

99 

3 

11 

89 

99 

to 

5 

11 

4 

11 

93 

99 

to 

5 

99 

5 

11 

97 

99 

to 

5 

99 

6 

11 

100 

It 

to 

5 

99 

7 

19 

104 

99 

to 

5 

11 

8 

11 

108 

99 

to 

5 

11 

9 

11 

112 

99 

to 

5 

11 

10 

11 

116 

99 

to 

5 

11 

11 

11 

119 

99 

to 

6 

11 

0 

11 

123 

The  results  of  numerous  observations  made  upon  the  third 
stage  patients  m  the  hospital  permit  the  conclusion  that  the 
amount  of  air  expired  by  them  is  very  much  below  the  aver- 
age of  health.  My  experience  of  the  spirometer  with  these 
patients  does  not  permit  me  to  speak  highly  0f  it  as  a  practt! 
cal  method  of  diagnosis.  In  the  first  place,  it  is  somewhat 
dangerous  to  cause  persons  with  excavated  lungs,  many  of 
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theni  in  peril  of  haemoptysis,  to  distend  the  lungs,  and  then 
make  prolonged  expiratory  efforts.  Persons  who  have  made 
the  necessary  efforts  have  complained  days  after  of  various 
evil  results  from  them.  To  use  the  spirometer,  even  tolerably 
well,  a  course  of  education  on  the  part  of  the  patient  is  neces- 
sary, and  long  before  this  has  been  gone  through,  the  physi- 
cian may  easily  discover  by  other  means  the  precise  situation 
of  his  patient.  Females,  with  scarcely  an  exception,  render 
the  use  of  this  instrument  almost  ridiculous.  After  various 
efforts  and  much  patient  instruction,  though  suffering  from 
no  disease  of  the  lungs,  adults  will  expire  the  trifling  amount 
of  40  cubic  inches.  I  lately  tested  two  young  women ;  one 
suffering  from  cavity  and  another  from  bronchitis,  and  the 
amount  expired  by  each  was  only  40  cubic  inches.  I  have 
been  told  that  Dr.  Hutchinson's  tables  have  been  formed 
from  observations  made  upon  males  only,  and  that  he  gave 
up  the  question  of  the  vital  capacity  of  females  in  despair. 

Minor  signs. — Before  concluding  the  exploration  of  the 
thorax  in  the  third  stage  of  phthisis,  I  am  desirous  of  referring 
to  certain  physical  conditions  which  have  attracted  little 
notice,  and  yet  are  of  not  very  unfrequent  occurrence  at  this 
period.  I  shall  first  refer  to  a  highly-developed  state  of  the 
veins  of  the  integuments  of  the  thorax.  The  veins,  as  re- 
garded by  the  eye,  present  numerous  ramifications  over  the 
upper  front  of  the  chest,  extending  to  the  upper  part  of  the 
arm,  and  to  the  neck.  The  veins  are  of  a  highly  blue  colour, 
and  altogether  form  a  striking  object  the  moment  the  patient 
is  undressed.  I  have  remarked  this  condition  of  the  veins 
most  on  the  affected  side,  but  I  cannot  say  I  have  ever  seen 
it  restricted  to  it.  It  is  seen  pretty  frequently.  It  varies  in 
amount  in  some  cases,  attracting  very  little  notice,  and  in 
others  it  is  altogether  impossible  to  overlook  it.  The  vena- 
tion of  the  surface  is  not  always  confined  to  the  front  of  the 
chest,  but  may  include  the  posterior  part  of  the  shoulders. 
In  one  or  two  examples  I  have  seen  it  restricted  to  the  upper 
and  posterior  surface  of  the  chest.  This  venation  is  generally 
associated  with  obvious  dyspnoea  and  obstruction  to  the  pas- 
sage of  the  blood  through  the  right  ventricle  and  pulmonary 
arteries  dependent  upon  the  pulmonary  disease.  The  veins 
are  obviously  well  filled  with  blood,  but  are  not  always 
dilated.  Sometimes,  however,  they  are  much  swollen  and 
dilated.  I  may  mention,  though  the  observation  refers  to  the 
neck,  that  great  dilatation  is  very  frequently  seen  in  the  ex- 
ternal jugular  veins.  This  occurs  in  one  out  of  about  ten 
cases.    I  remember  observing  an  example  of  this  extraordi- 
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nary  venation  of  the  surface  of  the  chest,  in  which  I  felt 
almost  certain  that  pulsation  existed.  It  is  right  to  ohserve 
that  this  condition  of  the  veins  is  by  no  means  restricted  to 
the  third  stage  of  phthisis,  for  I  have  seen  it  in  the  two  pre- 
ceding ones.  However,  it  is  more  common  in  the  third  stage 
than  in  any  other,  and  I  have  therefore  treated  of  it  here. 
I  yesterday  (January  11, 1861)  examined  the  chest  of  ayoung 
woman  in  the  third  stage  of  phthisis,  now  in  the  hospital. 
No  particular  venation  was  observed  when  she  was  tranquil, 
but  during  cough  several  veins  at  the  front  started  into 
strong  relief.  They  seemed  to  be  filled  from  above.  It  is 
probable  that  these  veins  were,  till  lately,  continuously 
dilated,  and  that  they  have  ceased  to  be  so  from  the  reduction 
in  the  mass  of  blood  consequent  upon  the  advanced  stage  of 
the  disease. 

Two  conditions  of  the  arteries  and  veins  of  the  exterior  of 
the  thorax  I  have  occasionally  seen  in  this  stage  of  phthisis, 
which  I  deem  deserving  of  notice.  The  first  is  an  abnormal 
pulsation  of  the  inferior  thoracic  artery  proceeding  from  the 
axilla.  The  pulsation  has  been  very  great  in  some  instances. 
It  has  usually  been  associated  with  acute  pleuritic  attacks. 
The  artery,  besides  pulsating  abnormally,  has  been  larger  and 
more  prominent  than  natural.  I  have  not  found  this  state 
confined  to  phthisis  in  the  third  stage,  but  it  has  been  more 
frequently  observed  in  it  than  in  the  first  and  second  stages, 
and  I  have  therefore  noticed  it  in  this  place. 

The  other  condition  is  a  hard,  obliterated  state  of  vein, 
corresponding  to  the  artery,  forming  a  whipcord-like  body, 
readily  felt  by  the  fingers.  It  is  the  vein  obliterated  by  in- 
flammation, or  by  fibrinous  deposits,  or  coagulated  blood. 
It  corresponds  with  the  enlarged  obliterated  veins  of  the 
thigh  and  leg,  observed  frequently  in  phthisis,  and  lately 
ably  discussed  by  Dr.  Cursham  before  the  Medico-Chirurgical 
Society. 

Another  remarkable  physical  condition  occasionally  found 
on  the  exterior  of  the  thorax  in  the  third  or  cavity  stage  of 
phthisis,  is  a  certain  fistulous  opening  communicating  with 
the  pleural  cavity  of  the  affected  side.  The  opening  is  small, 
and  barely  admits  a  probe ;  there  oozes  from  it  sero-purulent 
fluid,  more  or  less  constantly.  It  is  found  chiefly  in  the 
lower  lateral  region.  It  is  a  natural  outlet  which  has  been 
formed  when,  in  consequence  of  inflammation  of  the  pleura 
liquid  has  been  effused.  The  liquid,  not  having  been  re- 
moved by  absorption,  or  by  paracentesis  thoracis,  has  forced 
by  interstitial  absorption  an  ou  tlet  or  outlets  for  itself.  I  have 

S  4 


264 


TIIHOAT  ALTERATIONS. 


seen  this  fistulous  opening,  vicarious  perhaps  of  the  offices  01 
the  physician  in  several  cases.  It  is  unnecessary  to  say  that 
these  openings  occur  only  in  chronic  empyema.  It  is  incum- 
bent, however,  upon  me  to  admit,  that  they  are  sometimes 
seen  independent  of  phthisis,  and  that  when  occurring  in 
this  disease,  they  are  not  restricted  to  the  third  stage.  This 
subject  has  been  already  referred  to  in  treating  of  the  signs 
of  the  second  stage. 

A  prominence,  or  bulging,  or  hernia-like  tumour  is  some- 
times observed  at  the  second  and  third  intercostal  spaces 
during  the  act  of  coughing.  A  circumscribed  tumour  will 
form,  the  size  of  a  pigeon's  egg.  It  is  formed  of  the  cavity 
walls  distended  with  air.  It  disappears  upon  the  cessation  of 
coughing. 

A  tumour,  the  same  in  its  nature,  is  frequently  observed 
above  the  clavicle,  and  at  the  root  of  the  neck.  This  tumour 
attains  to  greater  size  than  the  last  mentioned.  It  comes 
during  a  cough,  and  falls  immediately  after.  I  have,  however, 
seen  a  swelling  during  coughing,  similar  in  appearance,  when 
no  cavity  has  been  present. 


CHAP.  XXXVI. 
third  stage  —  continued. 

The  Alterations  of  the  Throat.  —  Oro-Nasal  Passages,  Larynx  and  Trachea. — 
Voice.  —  Cough.  — Duration  of  the  Third  Stage  Signs. 

The  physical  alterations  of  the  oro-nasal  passages,  the  throat, 
the  larynx  and  trachea,  common  in  the  first  stage,  more 
common  in  the  second,  become  in  the  third  more  varied, 
more  marked,  and  altogether  more  serious,  frequently  calling 
for  active  treatment.  It  cannot  be  said  that  in  the  diagnosis 
of  phthisis  in  the  third  stage,  these  conditions  give  material 
aid,  for  in  general  the  presence  of  cavities  may  be  made  out 
with  certainty  by  far  more  direct  and  decisive  tests  applied 
to  the  lungs  and  chest  themselves.  Nevertheless,  it  is  most 
important  to  know  what  the  conditions  of  the  parts  named 
are  in  this  stage  of  phthisis.  These  conditions  being  known  to 
be  occasionally  associated  with,  and  dependent  upon  im- 
portant pulmonary  disease,  will  not  permit  the  very  serious 
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error  to  occur  of  overlooking  the  parent  disease,  simply 
because  the  derived  and  secondary  maladies  attract  attention. 
It  is  also  possible  that  these-  conditions  may  in  some  rare  and 
uncommon  cases  lead  the  physician  to  examine  the  chest, 
when  otherwise  that  region  might  remain  unexplored.  The 
affections  of  the  throat,  secondary  though  they  be,  have  not 
very  unfrequently  led  the  consumptive  patient,  for  the  first 
time,  to  consult  a  physician,  the  annoyance  proceeding 
from  them  being  often  excessive,  while  the  pulmonary  disease 
itself  has  caused  little  direct  distress.  But  over  and  above 
all  this,  the  argument  that  it  is  well  to  have  knowledge  and 
to  be  well  informed,  cannot  be  without  force,  when  we  have 
to  deal  with  such  a  destructive  disease  as  pulmonary  con- 
sumption, and  with  the  imperilled  health  of  our  fellow- 
creatures. 

In  the  first  part  of  the  third  stage  of  phthisis,  the  abnormal 
physical  conditions  of  the  parts  above  indicated,  are  less 
frequently  observed,  and  are  less  severe  than  in  the  latter 
period.  It  may  be  stated  that  in  a  very  small  percentage 
only  of  patients  do  we  find  these  parts  perfectly  healthy. 
Almost  every  sufferer  in  the  third  stage,  who  has  not  been  as 
it  were  prematurely  and  early  cut  off  by  unusually  severe 
symptoms,  by  complications  such  as  haemorrhage,  pneumonia, 
acute  pleurisy,  and  empyema,  has  presented  one  or  more 
marked  physical  alterations  of  one  or  more  of  these  parts. 
The  patient  dying  the  usual  death  of  exhausting  phthisis* 
invariably  presents  diseased  conditions  of  the  mouth,  tono-ue* 
throat,  and  larynx.  b  ' 

The  colour  of  the  cheeks  is  liable  to  alterations.  The 
healthy  redness  of  the  Anglo-Saxon  face,  for  the  most  part  of 
the  twenty-four  hours,  is  considerably  reduced,  and  a  pallor  or 
sallow  aspect  take  its  place.  This  loss  of  colour  is  liable  to 
be  almost  instantly  replaced  by  excessive  redness  or  flushing 
under  moral  excitement,  of  the  slightest  character,  to  remain 
however,  only  a  short  period. 

In  highly  hectic  cases,  the  colour  of  the  cheeks  is  greatly 
heightened  at  various -parte  of  the  day,  particularly  in  the 
afternoon  or  evening,  and  at  any  time  after  eating.  It  has 
been  remarked  by  some  writers  that  the  flushing  is  more 
liable  to  occur,  or  to  be  more  developed  on  the  cheek  cor- 
respondmg  with  the  side  of  the  chest  on  which  the  cavity  is 
situated,  and  I  must  admit  as  a  result  of  a  small  numerical 
inquiry  which  I  have  made,  that  the  observation  is  founded 
in  truth.  uu 

Of  twenty-two  patients,  of  whom  eleven  are  males,  and 
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eleven  females,  now  in  the  hospital,  under  my  care,  and 
suffering  from  tubercular  cavity,  fifteen  present  the  following 
conditions  of  the  voice,  gums,  &c. : — 


Initials. 

Sex. 

Age. 

Morbid  Conditions  of  Voice,  &c. 

Sent  of  Cavity. 

T  TT 

J: . 

ID 

Whispering  voice              .       .  . 

-Left. 

TT  73 

l! . 

Occasional  gruffness  of  voice 

T  ft 

.Lett. 

M.  P. 

f. 

28 

Occasional  hoarseness 

Left,. 

S.  S. 

F. 

39 

Hoarse  a,nd  suppressed  voice 

Eight. 

M.  W. 

F. 

25 

Complete  aphonia  at  times 

Left. 

E.  M. 

F. 

33 

Aphonia,  formerly.   Tongue  red  at  tip. 
Lower  gums  red  .... 

Bight 

A  TT 

a.  a. 

"17 
x  . 

Hoarseness  ..... 

L?  TT 

Ht.  a. 

J? . 

97 

Weak  voice.    Lower  gums  reddened 

Tvlgut. 

n/r  TT> 

M.  1*. 

F. 

23 

Upper  and  lower  gums  reddened 

-Leix. 

U.  b. 

M. 

34 

Aphonia.    Tongue  red  in  middle 

T  off 

S.  A. 

M. 

19 

Dry  state  of  fauces  .... 

Hiigiit  oc  leit. 

Gr.  W. 

M. 

26 

0  ccasional  weakness  of  voice 

Eight 

G.~W. 

M. 

31 

Occasional  weakness  of  voice 

Left 

M.H. 

M. 

48 

Constant  hoarseness  of  voice 

Left 

G.  M. 

M. 

27 

Hoarse  voice  

Eight. 

The  mucous  membrane  lining  the  interior  of  the  cheeks 
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is  very  frequently  found  to  be  over-reddened,  due  to  a  state  of 
hyperemia.  The  colour  is  unduly  brilliant.  The  mucous 
membrane  is  often  a  little  full,  approaching  to  swelling,  and 
projects  where  it  corresponds  with  the  interspaces  of  the 
teeth.  Very  frequently  when  the  patient  is  becoming  very 
exhausted,  the  membrane  is  found  to  be  aphthous ;  and  in 
some  cases  superficial  ulceration  takes  place. 

The  lips  are  frequently  the  seat  of  morbid  conditions. 
Pallor  is  the  most  common  state.  A  brilliant  redness  and 
highly  injected  state  are  common,  particularly  in  children 
and  in  young  women.  Tumefaction  of  the  lips  I  have  occa- 
sionally seen,  sometimes  attended  with  ulceration  at  the 
angles  of  the  mouth,  and  on  the  interior  surface  correspond- 
ing with  the  teeth.  The  lower  lip  is  most  frequently  affected. 
Eczematous  and  herpetic  states  are  not  uncommon.  A  girl, 
about  ten  years  of  age,  now  in  the  hospital,  and  suffering 
from  a  large  pulmonary  cavity,  has  been  for  several  weeks 
greatly  annoyed  with  an  inflammatory,  painful  and  swollen 
condition  of  both  lips,  evidently  dependent  upon  the  thoracic 
disease. 

The  tongue  presents  in  almost  all  cases  of  phthisis,  rapidly 
tending  to  death,  unhealthy  physical  appearances.  Often  it 
is  coated  with  a  dense  yellow  fur,  and  the  papillae  are  long, 
woolly  or  hairy  looking.  In  many  cases  the  tongue  presents 
spots  denuded  of  epithelium,  and  as  if  polished.  The  entire 
upper  surface  of  the  tongue  having  been  shorn,  as  it  were,  of 
its  epithelial  covering,  is  uniformly  red  and  smooth,  and  raw- 
like.  This  deprivation  of  tbe  epithelium  is  often  sudden. 
When  the  tongue  has  remained  some  time  in  this  abnormally 
red  and  smooth  condition,  it  frequently  becomes  covered  with 
patches  of  aphtha?,  or  the  whole  surface  may  be  spread  over 
with  this  white  parasitic  production,  to  be  occasionally  re- 
moved in  part,  and  to  be  soon  succeeded  by  another  crop. 
The  tongue,  however,  remains  in  some  few  cases,  healthy 
to  the  last. 

The  roof  of  the  mouth  is  frequently  the  seat  of  aphthae, 
and  is  often  tender. 

The  pharynx  presents  all  the  conditions  mentioned,  as 
occurring  m  the  second  stage,  and  in  an  aggravated  form.  I 
have  often  seen  this  part  covered  with  aphthae,  and  the  seat 
of  so  much  irritation  and  pain,  as  to  produce  distress  and 
difficulty  in  the  act  of  swallowing.  Pungent  medicines,  such 
as  ether,  are  frequently  refused  by  the  patient  for  this  reason 
arid  I  have  known  drinks  containing  only  a  very  small  amount 
of  acid  to  be  the  source  of  great  annoyance  to  the  patient 
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The  glottis  and  the  epiglottis  are  seldom  found  healthy 
in  the  sinking  patient.  The  epiglottis  is  frequently  ulce- 
rated, particularly  on  its  under  surface,  and  on  the  side  cor- 
responding with  the  most  diseased  lung.  I  have  seen  minute 
tubercles  upon  it.  The  glottis  is  occasionally  ulcerated,  and 
may  be  felt  with  the  finger  to  be  irregular  in  consequence. 
In  such  cases,  distress  in  swallowing  is  frequently  ex- 
perienced ;  and  some  drops  of  liquid  passing  down  into  the 
larynx  will  threaten  to  destroy  life  by  suffocation.  When  the 
glottis  is  narrowed,  suffocation  and  stridulous  respiration 
sounds  are  heard  to  proceed  from  the  parts. 

The  larynx  in  many  cases  of  phthisis  is  much  affected. 
This  part  often  becomes  diseased  at  an  early  period  of  the 
third  stage,  and  few  exhausted  patients  have  this  part  in  a 
state  of  health.  In  some  cases  the  sigus  of  this  local  affec- 
tion predominate  over  those  of  the  lung  disease,  and  even 
serve  to  mask  them  for  a  time.  This  latter  fact  gave  rise  to 
the  erroneous  idea  of  there  existing  as  a  not  uncommon 
malady,  a  purely  laryngeal  phthisis.  The  pathological 
states  of  the  larynx  are  inflammation  more  or  less  acute, 
ulceration  and  the  deposition  of  tubercle.  These  are  the 
more  common,  but  at  a  later  period,  in  not  a  few  cases,  total 
destruction  of  the  vocal  chords  and  necrosis  of  the  cartilages 
take  place.  The  physical  signs  which  attend  these  diseases 
relate  to  the  voice,  the  acts  of  respiration,  cough,  and  the  act 
of  swallowing. 

The  voice  at  first  is  rather  hoarse,  and  comparatively  indis- 
tinct :  it  becomes  weak ;  before  it  is  pronounced,  the  patient 
is  observed  to  hem,  and  to  endeavour  to  clear  the  throat  of 
mucus.  The  weakness  increases,  and  the  voice  often  degene- 
rates into  a  coarse  whisper,  and  then  the  affection  is  called 
aphonia.  This  aphonia  is  sometimes  so  complete  that  not  a 
single  word  is  articulated.  I  remember  a  man  at  the 
hospital  who  could  only  make  an  inarticulate  loud  noise,  and 
when  he  became  very  anxious  to  speak,  he  made  great  efforts, 
and  succeeded  in  producing  only  a  horrid  series  of  short 
roars.  It  was  impossible  to  understand  by  these  efforts  what 
he  desired. 

The  respiratory  sounds  are  stridulous  in  many  cases,  the 
quality  seeming  to  be  acquired  at  the  larynx. 

These  stridulous  sounds  are  loud.  The  patient  upon  exer- 
tion has  this  quality  intensified,  and  he  then  feels  as  if  he 
might  be  suffocated.  These  sounds  are  often  so  loud  as  to 
mask  the  presence  of  very  grave  disease  in  the  lung.  I 
remember  an  hospital  patient  whose  laryngeal  sounds  were 
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so  loud  as  to  render  for  a  time  all  satisfactory  exploration  of 
his  lungs  impossible.  He  died  suffocated,  no  operation  being 
permissible.  I  remember  also  the  case  of  a  man  who  served 
in  an  open  oyster-shop  in  Oxford  Street,  whose  laryngeal 
respiration  sounds  were  so  pronounced  as  successfully  to  con- 
ceal the  auscultatory  signs  of  cavity  in  the  lung.  All  at  once, 
however,  amphoric  respiration  and  amphoric  tinkle  of  a  large 
cavity  w  ere  made  out.  Notwithstanding  all  this,  the  patient 
continued  to  open  oysters,  the  shop  window  unclosed,  strain- 
ing for  health,  and  speaking  only  in  a  hoarse  whisper. 

Moist  crackles  frequently  take  place  in  the  larynx,  and 
may  be  heard  at  a  distance.  They  often  grieve  the  patient 
and  ruffle  his  temper. 

The  cough  is  stridulous  and  suffocative,  and  thus  it  is  with 
difficulty  the  morsel  of  food  cautiously  dealt  with,  is  ulti- 
mately passed  down  the  oesophagus. 

The  cough  of  the  third  stage  is  generally  a  source  of  much 
annoyance.  It  is  heard  in  nearly  all  cases.  But  I  have 
known  not  a  few  patients  to  be  altogether  free  from  it  for 
days  and  weeks.  This  circumstance  has  given  them  great 
confidence,  and  has,  in  the  opinion  of  some  of  them,  conclu- 
sively proven  the  non-existence  of  pulmonary  disease.  This 
absence  is  observed  in  chronic  cases  progressing  favourably. 
Many  patients  really  have  cough,  and  will  even  cough  in 
one's  presence,  yet  maintain,  in  the  face  of  remonstrance 
from  friends,  that  they  have  no  cough  and  never  had  one. 
In  many  patients,  even  in  those  who  are  doing  pretty  well] 
the  cough  is  loud  and  frequent.  In  the  exhausting  patient,' 
it  is  generally  a  great  annoyance,  constantly  causing  distress, 
and  during  night  interfering  with  his  sleep.  The  cough  is 
generally  loud  and  prolonged ;  the  whole  chest  is  strongly 
compressed,  and  it  is  repeated  several  times  before  the 
patient  is  relieved.  Much  sputum  is  generally  brought  up  ; 
this  being  yellow  or  green  mucus,  and  pus  with  or  without 
blood.  Sometimes  the  sputum  is  clear  and  glairy,  and  con- 
tains some  bubbles  of  air.  This  is  most  observed  when  there 
is  acute  inflammatory  action. 

The  duration  of  the  signs  of  the  third  stage  is  a  very 
variable  period.  In  chronic  cases  which  do  well  they  or 
some  of  them,  may  continue  even  ten  or  twenty  years'  I 
have  known  a  man  bring  up  cretaceous  formations  during 
a  period  of  some  twenty  years.  This,  however,  is  not  the 
usual  duration.  Most  patients  who  die  in  the  third  stao-e 
bare  not  had  the  signs,  there  is  good  reason  to  believe,  above 
t  wo  or  three  years.    In  a  large  number  of  cases  the  duration 
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is  about  six  months.  In  not  a  few  acute  cases,  in  cases 
marked  by  hereditary  tendency,  and  in  cases  in  which  the 
patient  either  will  not  take  care  of  himself,  or  is  incapable 
of  having  the  comforts  of  life,  the  means  of  warmth  and 
nutriment,  and  the  advantages  of  medical  advice,  the  period 
of  the  physical  signs  is  not  more  than  a  few  weeks. 

An  abatement  of  the  third-stage  signs  frequently  takes 
place  for  a  time. 

The  comforts  of  home,  the  attendance  of  a  good  nurse,  the 
genial  climate  and  medical  aid,  even  the  efforts  of  nature 
nearly  unaided,  serve  occasionally  to  dismiss  some  signs  and 
abate  others.  Three  months'  residence  in  the  Hospital  for 
Consumption  I  have  known  to  effect  these  results  in  nume- 
rous examples  of  the  disease  in  its  third  stage. 

The  termination  of  the  third-stage  signs  are  threefold. 
In  some  few  favoured  patients  they  terminate  in  the  restored 
health  and  the  modified  signs  of  obliterated  cavity,  &c. ;  in 
the  great  majority  death  concludes  the  signs  and  the  patient's 
hopes  and  sufferings ;  in  a  considerable  number,  the  signs 
terminate  in  the  fourth  stage  or  perforation  period. 


CHAP.  XXXVII. 

FOURTH  OR  PERFORATION  STAGE. 

Physical  Signs.  —  Tympanitic  Percussion  Sound.  —  Dull  Percussion  from 
Effusion.  —  Amphoric  Respiration.  —  Signs  of  Third  Stage  abated.  —  Com- 
pared "ndth  Cavity  amphoric  Sounds. 

Phthisis  has  usually  been  divided  into  three  stages,  but  I 
believe  that  the  course  I  have  decided  to  adopt  in  dividing 
this  malady  into  four  stages  is  more  agreeable  with  the  natural 
history  of  the  complaint.  Excavation,  which  is  the  charac- 
teristic of  the  third  stage,  tends  to  progress,  and  the  progres- 
sion of  excavation  naturally  tends  to  the  penetration  or 
perforation  of  the  pleura.  But  for  pleural  adhesions  in  the 
third  stage  perforation  would  be  almost  unavoidable.  Per- 
foration is  a  natural  consequence  of  progressive  excavation. 
This  is  more  than  can  be  said  of  empyema,  excepting  in 
dependence  upon  perforation,  for  it  is  more  an  adjunct  to, 
or  a  complication  of,  the  disease.    There  is  no  unavoidable 
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tendency  to  simple  empyema.    But  it  is  otherwise  with  per- 
foration in  the  case  of  progressive  phthisis.   The  progress  of  a 
cavity  is  to  the  surface.    But  putting  aside  mere  tendency,  let 
us  inquire  into  actualities.    I  am  satisfied  that  perforation 
actually  occurs  in  a  very  considerable  proportion  of  advanced 
or  old  standing  cases  of  phthisis.    I  have  met  with  many 
examples  of  perforation,  and  besides,  I  have  every  conviction 
that  cases  constantly  occur  without  their  being  recognised. 
Perforation  is  an  accident  which  occurs  only  or  chiefly  when 
the  patient  is  very  ill,  and  generally  long  after  softening  or 
cavity  has  been  diagnosticated.    The  patient's  disease  is  so 
well  known  that,  in  the  extreme  end  of  his  sufferings,  exa- 
mination is  not  thought  to  be  essential;  and  again,  the 
exhaustion,  the  helplessness,  the  breathlessness,  the  agony, 
and  the  apparently  near  dissolution  of  the  sufferer,  argue 
with  the  physician  for  non-disturbance  and  for  quietude. 
The  frequency  of  perforation  has  lately  been  much  brought 
before  me.    At  the  moment  at  which  I  write  (Sept.  25tb, 
1860)  I  have  in  the  hospital  two  patients, — one  a  young 
woman  15  years  of  age  (Weare),  another  a  young  man 
(Perry)  about  22,  suffering  the  agonies  of  perforation.  It 
was  only  this  afternoon  that  I  examined  the  perforated  lung 
of  a  patient  who  died  of  pneumothorax  a  day  or  two  ago. 
Two  patients  out  of  seventeen  suffering  from  cavity  in  the 
lungs,  at  present  under  my  care,  give  a  large  percentage 
viz.  11-7.     This  percentage  is  doubtless  above  the  average, 
but  I  am  satisfied  that  it  is  not,  what  many  physicians  will 
believe  it,  very  greatly  above  it.    This  rate  of  frequency 
much  exceeds  that  which  holds  with  cavity  cases  at  an  early 
period.    It  is  to  be  borne  in  mind  that  cavity  cases,  on  the 
whole,  are  seen  at  a  late  stage  in  the  hospital,  and  that  not  a 
few  patients  are  admitted  in  an  almost  moribund  condition 

Before  leaving  the  subject  of  the  frequency  of  perforation, 
I  would  add,  that  if  we  look  at  the  deaths  from  phthisis  in  its 
three  accepted  stages,  and  compare  them  with  the  deaths 
irorn  perforation,  the  latter  condition  assumes  great  promi- 
nence. Since  October  1860,  I  have  had  four  deaths  anion* 
my  female  hospital  patients,  and  two,  or  fifty  per  cent,  of 
them  occurred  in  the  perforation  period.  During  the  same 
time  I  have  had  seven  deaths  amongst  my  male  hospital 
patients,  and  one  occurred  during  the  perforation  period  In 
private  practice  two  deaths  have  occurred  since  August  under 
in y  own  eye,  from  perforation.  What  rate  these  bear  to  the 
total  number  of  phthisical  persons  who  have  consulted  me 
privately,  and  who  have  since  died,  I  am  unable  to  say  for 
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comparatively  few  results  are  communicated ;  but  it  must  be 
considerable.    (Jan.  28,  1861.) 

Further,  I  would  submit,  that  during  the  time  I  have  been 
full  physician  to  the  hospital,  several  cases  have  occurred 
which,  though  I  could  not  positively  say  were  perforation 
cases,  yet  presented  highly  suggestive  signs  of  pneumothorax, 
such  as  obscure  amphoric  respiration  and  tinkle. 

The  physical  signs  of  the  fourth  or  perforation  stage  are 
very  remarkable  and  interesting.  A  greater  difference  holds 
between  these  signs  and  those  of  other  stages  of  phthisis  than 
between  those  of  any  two  of  the  other  stages.  The  most 
conspicuous  signs  of  the  fourth  stage,  in  reference  to  auscul- 
tation and  percussion,  are  absolutely  new,  and  not  a  mere 
increase  of  those  of  another  stage.  They  take  the  place  to  a 
large  amount  of  the  signs  of  the  third  stage,  to  which  they 
suddenly  cause  a  cessation  or  bring  an  abatement. 

The  physical  signs  of  phthisis  in  its  fourth  stage  are  so 
different  from  those  observed  in  the  previous  course  of  the 
disease,  that  on  this  account  it  is  not  only  natural,  but  very 
conducive  to  the  avoidance  of  important  errors  in  diagnosis, 
and  even  to  the  very  discovery  of  the  nature  of  the  disease 
itself,  that  a  broad  line  of  demarcation  should  be  established 
between  this  and  the  preceding  period  of  the  malady.  To 
continue  to  treat  this  period  as  an  accidental  condition  of  the 
third  stage  is  assuredly  not  consistent  with  the  novelty  and 
importance,  and  even  antagonism,  of  the  new  signs,  and  with 
the  marked  alteration  in  the  morbid  anatomy  upon  which 
they  depend,  and  with  the  sudden  access  of  most  distressing 
symptoms. 

The  formation  of  a  new  stage,  that  of  perforation,  will 
serve  beneficially  to  call  more  particular  attention  to  the 
accident  of  perforation,  and  to  cause  this  condition  to  be 
better  studied,  to  be  more  looked  for,  and,  I  am  convinced,  to 
be  less  frequently  altogether  overlooked. 

The  clearness  or  the  extraordinary  air  character  of  the 
percussion  sound  which  attends  this  stage,  is  so  different 
from  the  dull  percussion  almost  universally  associated  in  the 
mind  of  the  medical  practitioner  with  pulmonary  consump- 
tion, that  when  his  first  visit  is  made  to  a  patient  in  the 
fourth  stage,  he  is  liable  to  conclude  that  the  lungs  are  sound, 
that  no  disease  is  present  in  these  organs,  and  that  careful 
auscultation  is  totally  unnecessary.  He  internally  says,  "  Oh, 
what  fine  percussion!"  I  am  convinced  that  the  clearness 
and  fulness  of  percussion  sound,  so  different  from  the  short 
flat  sound  believed  to  be  almost  inseparable  from  phthisis, 
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has  on  numerous  occasions  led  to  the  conclusion  that  the 
chest  need  not  he  auscultated,  even  when  the  perforation  or 
last  stage  of  phthisis  had  arrived,  and  the  patient  has  been 
within  a  few  days  or  hours  of  his  dissolution.  I  have  very 
lately  met  with  such  an  example.  The  attendant,  patting 
the  thorax  and  exclaiming  "plenty  of  air  here," — is  apt  to 
imagine  that  the  underlying  and  compressed  lung  is  more 
than  usually  healthy. 

Percussion  in  the  perforation  stage  of  phthisis. — The 
percussion  soimd  of  the  thorax  in  the  fourth  stage  is  remark- 
able for  loudness,  extent  of  area,  air  quality,  and  hollow 
drum-like  character.  When  the  chest  is  struck,  the  whole 
side  seems  to  give  out,  and  does  give  out,  a  loud,  sonorous, 
almost  musical  note.  The  note  seems  to  proceed  from  full 
vibrations  of  the  entire  ribs,  and  all  the  contained  parts. 
The  side  may  be  felt  to  vibrate  at  the  same  moment.  The 
sound  is  drum-like,  and  has  therefore  been  called  tympanitic. 
It  is  a  full,  large-volume  sound,  and  seems  to  fill  the  room, 
if  a  small  one,  in  which  the  percussion  is  performed. 

The  sound  is  obtained  from  the  percussion  of  every  and 
any  part  of  the  perforation  side,  from  the  clavicle  down  to 
the  rib  corresponding  with  the  very  base  of  the  lung  ante- 
riorly, laterally,  and  posteriorly,  at  first,  or  until  air  is 
absorbed  or  liquid  is  formed.  Inferiorly,  the  percussion  clear 
and  resonant  sound  is  obtained  beyond  this,  and  the  tym- 
panitic percussion  of  the  left  side  may  descend  so  low  as  to 
mingle  with  the  tympanitic  percussion  sound  of  the  stomach. 
On  the  right  side,  instead  of  a  dull  percussion  sound  from 
the  region  of  the  liver,  we  often  have  a  clear  or  even  a  tym- 
panitic sound.    The  resonance  is  fullest,  for  the  most  part, 
over  the  middle  and  base  of  the  chest.    It  is  below  the  angle 
of  the  scapula,  in  the  lateral  region  and  iD  the  mammary 
region,  that  the  fullest  amount  of  resonance  or  air  quality 
is  obtained.  It  is  at  the  apex  of  the  chest,  above  the  clavicle, 
at  the  clavicle  and  below  it,  that  the  fulness  or  resonance  is 
least  developed.    After  lasting  some  days,  or  weeks,  the 
resonance  is  liable  to  become  diminished  at  the  base  of  the 
chest,  and  even  to  be  replaced  by  dulness :  this  occurs  upon 
the  supervention  of  effusion,  and  the  abatement  of  resonance 
and  the  replacement  of  it  by  dulness  are  proportionate  to  the 
amount  of  the  serum  or  sero-purulent  liquid  contained  in 
the  pleura.     In  general,  a  very  considerable  amount  of 
effusion  is  necessary  very  sensibly  to  modify  the  resonant 
and  tympanitic  character  of  the  percussion  sound  of  the 
perforation  stage  of  phthisis. 
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The  presence  of  six  ounces  of  liquid,  which  I  lately  found 
in  the  chest  of  a  female  (Farrell)  who  died  of  perforation, 
had  been  altogether  inoperative  in  reducing  the  air  character 
of  the  percussion  note. 

The  tympanitic  percussion  sound  alters  with  the  progress 
of  the  perforation  stage.  In  general,  at  the  very  first  it  is 
decidedly  appreciable ;  in  a  few  days  it  is  highly  pronounced, 
being  elicited  from  all  parts  or  nearly  all  parts  of  the  affected 
side ;  in  the  course  of  some  weeks  it  generally  happens  that 
some  degree  of  clulness  is  found  in  the  lower  dorsal  and 
lateral  regions  from  the  presence  of  effusion.  Again,  after  a 
very  considerable  lapse  of  time  the  general  resonance  may 
become  gradually  reduced,  and  continue  to  reduce  until  it  is 
scarcely  appi-eciable,  this  occurring  when  the  perforation  is 
contracting  or  contracted,  and  when  the  pleural  air  is  being 
reduced  by  absorption. 

Sometimes  the  tympanitic  resonance  is  to  be  obtained  at 
its  highest  degree  immediately  after  the  occurrence  of  per- 
foration signalized  by  great  distress.  At  other  times  I  have 
reason  to  believe,  perforation  occurring,  the  aperture  being 
small,  and  very  little  air  being  admitted  into  the  cavity  of 
the  pleura,  that  the  resonance  is  only  very  moderately  in- 
creased, and  so  little  marked  as  to  cause  in  itself  no  suspicion 
of  perforation.  I  have  in  some  examples  of  the  perforation 
stage  of  phthisis  found  the  resonance  only  moderately  in- 
creased beyond  the  normal  degree,  and  at  a  time  when  I 
have  been  able  to  hear  undoubted  pleural  cavity  respiration 
and  voice,  i.  e.  amphoric  respiration  and  blowing,  and  also 
amphoric  voice. 

In  some  examples  of  perforation,  no  abnormal  resonance  is 
heard  on  percussing  the  clavicular  regions,  and  some  degree 
of  dulness  may  be  obtained  as  low  as  the  level  of  the  upper 
border  of  the  third  rib.  This  occurs  when  the  adhesions  are 
extensive,  firmly  binding  the  thoracic  walls,  and  so  complete 
as  to  prevent  air  getting  between  the  apex  of  the  lung  and 
the  walls  of  the  thorax.  But  it  is  right  to  observe  that  in- 
creased resonance  is  not  excluded  from  parts  under  which 
adhesions  exist.  The  air,  if  in  great  quantity,  in  the  vicinity 
serves  to  produce  even  over  adherent  parts  undue  resonance 
to  some  moderate  extent. 

The  tympanitic  character  of  the  percussion  sound,  it  may 
seem  needless  to  say,  increases  with  the  accumulation  of  air 
in  the  pleura,  and  abates  with  the  reduction  of  the  volume  of 
that  fluid  by  absorption. 

The  tympanitic  percussion  of  perforation  is  sudden  in  its 
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access.    The  physician,  after  having  heard  the  usual  dull 
sound  at  one  visit,  will  on  his  next  be  struck  by  finding  no 
duluess,  but,  on  the  contrary,  a  clear  sound,  more  so  than  on 
the  healthy  or  the  non-perforated  side.    This  will  perplex  him 
if  he  do  not  call  to  mind  the  liability  to  perforation,  and  if  he 
should  fail  to  discover  the  usual  reputed  signs  of  perforation, 
viz.  amphoric  blowing  and  metallic  tinkle.    I  lately  examined 
a  young  female  in  the  hospital  suffering  from  numerous 
cavernules.    The  percussion  sound  on  her  admission  was  dull 
all  over  the  posterior  surface  of  the  chest,  and  it  was  distinctly 
so  recorded.    A  few  days  after  the  percussion  sound  was  found 
greatly  altered,  being  exceedingly  resonant  on  one  side  and  less 
so  on  the  other.    I  began  to  doubt  the  correctness  of  the  first 
observation,  as  none  of  the  other  usual  signs  of  perforation  were 
obtained ;  but  my  doubt  was  dissipated  a  few  days  after  by 
finding  very  loud  amphoric  blowing  on  the  more  resonant  side. 
This  patient  died.   Two  perforations  were  found,  recent  lymph 
covered  the  pleura,  but  no  effusion  had  formed. 

The  tympanitic  percussion  due  to  perforation,  in  my  experi- 
ence, and  I  believe  in  that  recorded  by  others,  has  been  gene- 
rally confined  to  one  side.  By  means  of  the  restriction  of 
tympanitic  resonance  to  one  side  of  the  chest,  the  contrast  is 
soon  made  out,  and  the  true  nature  of  the  internal  condition 
is  appreciated. 

Increased  resonance,  approaching  to  tympanitic  sound,  how- 
ever, occasionally  does  hold  on  the  non-perforated  side,  and 
takes  its  origin  in  part  from  the  air  on  the  opposite  side.  The 
clear  resonance  in  this  case  on  the  non-perforated  side  is  less 
general,  and  is  manifested  chiefly  near  the  sternum  and  the 
spine.  That  such  abnormally  resonant  sound  is  produceable  in 
this  manner  I  am  fully  assured.    In  the  case  of  the  young 
female,  above  referred  to,  an  abnormally  resonant  note  held 
on  the  healthy  side.    Death  occurred  ;  and  it  was  only  on  one 
side  that  perforation  and  pneumothorax  existed,  as  was  ascer- 
tained on  the  post-mortem  examination.    The  resonance  of 
the  sound  side  proceeds  in  a  great  measure  from  the  air  con- 
tained m  the  opposite  side. 

Tympanitic  percussion  sound  of  perforation  is  generally  ac- 
companied with  other  signs  declaratory  of  the  accident  or  event 
1  may  say  that  in  every  example  other  signs  must  have  existed 
at  one  time  or  another.  But  on  the  other  hand,  tympanitic 
percussion  sound  may  be  present  for  a  time  and  at  an  exami- 
nation without  other  signs  being  pronounced.  So  generally  is 
the  form  of  percussion  associated  with  amphoric  respiration 
or  voice,  with  metallic  tinkle  ranging  over  a  great  SfS 
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splashing  sounds,  and  comparative  immobility,  tliat  except  i  a 
an  exceptional  case,  which  one  has  some  little  difficulty  in  con- 
ceiving, I  should  be  disposed  to  regard  tympanitic  resonance, 
though  highly  suspicious,  as  inconclusive  of  the  presence  of 
perforation  without  the  corroboration  of  one  or  more  of  these 
other  signs.  Making  this  restriction,  I  have  no  hesitation  in 
saying,  that  amphoric  respiration  is  often  absent  for  a  time 
when  perforation  has  occurred,  and  is  denoted  only  by  tym- 
panitic percussion.  The  practical  lesson  to  be  taken  from 
this  is,  not  hurriedly  to  conclude  that  tympanitic  percussion 
sound  is  necessarily  non-perforation  in  its  origin,  because 
amphoric  bruits  cannot  be  heard  at  our  first  examination. 
When  I  come  to  speak  of  amphoric  respiration,  it  will  be 
seen  that  it  is  not  always  persistent,  and  is  seldom  uniform 
in  intensity  and  force  for  many  days  together ;  but,  on  the 
contrary,  is  variable  in  itself  and  in  its  associated  signs.  The 
percussion  note  is  of  a  constant  character;  no  material  change 
is  perceived  to  take  place  from  day  to  day.  When  the  reso- 
nance becomes  impaired,  it  does  so,  gradually  giving  place  to 
a  healthy  sound,  or  the  absolute  dulness  of  empyema. 

While  the  greater  part  of  the  side,  the  perforated  side, 
gives  to  the  percussion  stroke  a  tympanitic  answer,  in  gene- 
ral, dulness,  but  somewhat  qualified,  continues  at  the  clavicle, 
and  above.  This  circumstance  depends  upon  the  presence 
of  adhesions,  and  the  extent  of  retained  dulness  will  depend 
tipon  the  greater  or  lesser  extent  of  the  abnormal  union 
which  has  taken  place. 

The  mechanism  of  tympanitic  percussion  sound  is  obvious. 
It  is  due  to  air  in  the  pleural  cavity.  This  permits  the  solid 
walls  of  the  chest  to  vibrate  fully  and  freely  and  extensively, 
and  for  a  long  period.  The  sonorous  vibrations  being  free 
from  pressure  and  impediment  run  throughout  the  whole 
length  and  breadth  of  the  side ;  they  are  propagated  in  the 
plem-al  cavity,  and  reflected  back  and  forward,  causing  a  pro- 
longed sound.  The  vibrating  chords,  so  to  speak,  are  long, 
and  accordingly  emit  grave  prolonged  sounds,  the  reverse  of 
what  occurs  in  the  case  of  short  chords,  which  emit  short, 
acute,  or  short  duration  sounds. 

The  bruit  de  pot  fele  sound,  or  cracked-pot  clink,  I  have 
never  heard  in  the  fourth  or  perforation  stage  of  phthisis*. 
It  does  not  seem  to  be  continued  on  from  the  third  to  the 
fourth  stage.  The  presence  of  air  in  the  pleural  cavity  pro- 
bably suffices  so  to  compress  the  cavity  as  to  present  a  suffi- 
ciency of  air  quoad  this  peculiar  sound.  The  air  exterior 
to  the  cavity  will  receive  the  percussion  stroke,  and  oppose 
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the  origination  of  the  sign.  When  the  air  in  the  pleural 
cavity  is  totally  absorbed,  and  the  patient  continues  to  live, 
I  see  no  reason  why  the  bruit  de  pot  fele  sound  should  not 
return. 

The  ordinary  dull  percussion  sound  at  the  clavicular  re- 
gion I  have  found  to  return  in  a  few  examples  of  phthisis 
in  which  perforation  had  taken  place.  This  is  effected  by 
the  removal  by  absorption  of  the  contained  air.  I  believe 
that  absorption  of  a  considerable  amount  of  air  cannot  take 
place  to  that  extent  as  to  reproduce  full  dulness  under  some 
two  or  three  weeks.  With  this  reproduction,  the  tympanitic 
resonance  in  other  parts  is  materially  reduced.  Together 
with  the  absorption  necessary  to  these  results,  it  is  essential 
that  the  further  admission  of  air  be  prevented,  at  least  for 
the  time,  into  the  pleural  cavity. 

The  duration  of  tympanitic  resonance,  with  its  accessories, 
is,  on  the  whole,  of  short  duration,  being  that  of  course 
of  the  perforation  stage,  which  is  usually  short.  A  month 
is  a  common  term;  but  I  have  known  it  certainly  to  endure 
with  more  or  less  variation  and  intensity  for  about  a  year. 
Of  this  I  have  not  the  smallest  doubt,  and  I  shall  refer  to 
this  subject  when  I  speak  of  amphoric  respiration  sounds. 

The  termination  of  tympanitic  percussion  is  observed 
in  some  few  examples  of  the  fourth  stage  in  the  restored 
dulness  of  the  third  stage.  I  have  seen  examples  of  this. 
In  a  considerable  proportion  it  never  ceases  during  life,  and 
may  be  heard  even  after  death.  This  occurs  when  no  effu- 
sion takes  place,  or  when  liquid  forms  in  only  moderate 
amount. 

The  tympanitic  resonance  terminates,  in  many  cases  in 
the  development  of  a  very  different  sound,  viz.  absolute 
dulness  at  the  more  dependent  parts  of  the  side,  and  in  the 
restriction  of  itself  to  a  small  portion  of  the  side,  that  always 
being  the  uppermost.  This  takes  place  when  much  liquid 
forms ;  the  liquid  gravitates  to  the  most  dependent  parts 
and  the  air  rises  to  the  most  elevated.  ' 

The  presence  of  liquid  in  the  pleura,  the  consequence 
generally  of  pleuntis  caused  by  the  entrance  of  air,  and  of 
discharge  through  the  perforation,  on  the  whole,  reduces  the 
tympanitic  percussion  sound  less  than  we  would  at  first 
expect.  A  moderate  amount  of  effusion  is  generally  pre- 
sent after  a  week  or  two  ;  but  this  will  fail  to  cause  dulness 
or  even  a  sensible  reduction  of  the  hollow  or  drum-like 
sound  Effusion  to  the  extent  of  twenty  ounces  may  be 
present;  and  even  at  a  careful  examination,  such  as  patients 
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can  bear  who  are  very  ill,  as  those  affected  with  perforation 
aenerally  are,  no  very  appreciable  dulness  may  be  disco- 
vered. I  have  known  forty  ounces  of  sero-purulent  liquid 
present,  and  yet  the  tympanitic  sound  of  perforation  has 
been  fully  audible  and  procurable  from  all  parts  of  the 
thorax.  In  this  case  the  air  was  also  in  large  amount. 
From  observations  which  I  have  made,  I  conclude  that  much 
liquid  is  required  to  counteract  the  presence  of  air,  quoad 
resonance. 

The  percussion  of  the  thorax  in  the  fourth  stage  of  phthisis 
is  more  valuable  and  suggestive  than  in  any  other. 

Amphoric  respiration  is  the  characteristic  respiration  of 
the  fourth  or  perforation  stage  of  phthisis.  As  cavernous 
respiration  is  the  characteristic  of  the  third  stage,  so  amphoric 
respiration  is  the  peculiar  characteristic  of  the  perforation 
stage.  It  is  very  remarkable  in  its  character,  very  different 
from  the  vesicular  respiration  of  health,  bronchial  respira- 
tion or  the  ordinary  forms  of  cavernous  breathing  sounds. 
Yet,  as  cavernous  sounds  absent  themselves  in  the  thud 
stage,  amphoric  sounds  of  respiration  may  be  inaudible  for 
a  time. 

Amphoric  respiration  is  only  imperfectly  indicated  by  its 
title.  It  has  two  essential  characteristics,  while  only  one, 
the  amphoric,  is  suggested  by  the  name.  Amphoric  respira- 
tion is  at  once  a  blowing  fistulous  sound,  and  a  large  vibrat- 
ing cavity  sound  more  or  less  ranging  over  one  side  of  the 
thorax.  When  the  ear  is  placed  upon  the  perforated  side, 
and  the  mind  earnestly  attends,  a  blowing  sound  is  heard, 
and  it  is  found  to  be  diffused  through  a  large  chamber  filled 
with  an.  The  blowing  seems  to  proceed  from  an  opening 
or  fissure,  and  to  pass  into  the  pleural  chamber,  and  range 
throughout  it.  It  much  resembles  the  sound  which  we  hear 
when  the  lips,  being  loosely  applied  to  the  mouth  of  a  bottle 
with  a  small  neck,  air  is  gently  blown  into  the  interior  of  the 
vessel.  In  this  experiment  two  sounds  are  heard,  viz.  the 
bottle-neck  or  narrow-opening  sound,  and  the  reflected  or 
resonant  and  consonating  glass  wall  sound  of  a  somewhat 
metallic  character,  or,  indeed,  of  what  it  really  is,  a  glass 
sound.  In  the  case  of  amphoric  respiration  of  phthisis,  the 
neck  through  which  air  passes  is  the  aperture  in  the  cavity 
wall,  including  its  pleural  lining,  and  the  chamber  is  the 
pleural  cavity  filled  with  air,  and  covered  in  with  its  rather 
firm,  smooth,  and  sound-producing  consonating  walls,  the 
thoracic  walls. 

The  amphoric  sound  of  air  passing  into,  and  out  of,  the 
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pleural  cavity  through  a  fistulous  opening  in  the  cavity  walls, 
though  always  of  a  blowing  nature,  varies  a  good  deal  in 
intensity  and  even  in  character,  in  different  cases,  and  at 
different  examinations  in  the  same  case.  In  some  cases  it 
is  faint,  and  heard  only  with  the  aid  of  great  attention  :  it  is 
gently  blowing  as  if  the  air  met  with  only  little  resistance ; 
in  other  cases  it  is  harsh  and  loud,  and  an  impression  is  con- 
veyed as  if  the  air  passed  into  the  pleural  cavity  with  some 
force  and  compression,  and,  so  to  speak,  with  an  escapement 
bruit. 

In  the  same  patients  the  amphoric  blowing  is  heard  nearly 
of  an  uniform  strength  and  character  at  different  examina- 
tions ;  in  some  it  varies  greatly.  In  cases  about  to  terminate 
fatally,  the  resonant  blowing  is  usually  loud  and  diffused. 
In  some  patients  the  sound  becomes  inaudible  for  a  time, — 
hours,  or,  less  frequently,  days.  I  have  been  unable  to  hear 
it  for  weeks,  and  then  it  has  returned,  quasi-vesicular,  or 
bronchial  or  cavernulous  sounds  taking  its  place,  and  seem- 
ing to  come  more  or  less  from  a  distance. 

The  varieties  of  the  character  of  amphoric  respiration 
sounds  depend  much  upon  the  various  kinds  of  openings 
which  are  made  into  the  pleural  cavity.  An  aperture,  the 
size  of  a  coriander  seed,—  and  we  see  such,— will  produce 
generally  a  small  and  an  occasional  sound  only,  for  the  fric- 
tion will  be  slight,  and  the  orifice  may  be  closed  from  time 
to  time  by  secreted  fluids.  A  considerable  slit  or  chink-like 
orifice  will  produce  more  of  the  fine  bottle-neck  character, 
while  such  a  rent,  an  inch  long,  such  as  I  witnessed  a  day  or 
two  ago,  will  certainly  bestow  upon  the  amphoric  sound  a 
coarse  blowing  character. 

Amphoric  blowing  sounds  accompany  both  inspiration  and 
expiration  m  general.  In  some  examples  of  faint  sound  it 
has  been  heard  only  during  inspiration,  and  in  a  very  few 
examples  only  during  a  forced  inspiration.  It  is  usually 
stronger  during  inspiration  than  during  expiration  ;  but  I 
lately  met  an  example  of  perforation  in  which  the  amphoric 
blowing  was  decidedly  loudest  during  expiration.  In  this 
case  (Perry),  examination  after  death  revealed  a  large  aper- 
ture and  forty  ounces  of  liquid.  In  another  case  (Farrell) 
sometimes  the  amphoric  sounds  were  loudest  during  one  act 
and  sometimes  during  the  other. 

Forced  inspiration  will  occasionally  reveal  to  the  ear  of 

'CZ^V^  m°St  'SignifiCant  ^  in  cases  *  ^hich 
1 1      t       ^  resJJlratory  eff°rts,  the  sound  is  not  ap- 
preciable.   In  suspected  examples  of  perforation,  in  which 
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during  ordinary  respiration,  no  amphoric  sound  is  heard,  the 
patient  should  be  directed  to  breathe  deep. 

I  have  personal  experience  of  the  necessity  of  attending  to 
this  caution. 

In  some  examples  of  perforation,  the  auscultatory  sounds 
are  less  developed  at  first  than  at  a  succeeding  period.  I  feel 
convinced  that  I  have  seen  a  case  of  perforation  in  which  no 
amphoric  respiration  or  voice  sounds  could  be  made  out,  but 
in  which  the  advent  of  tympanitic  percussion  and  extraordinary 
respiratory  distress  and  exhaustion  have  suggested  this  acci- 
dent. I  lately  saw  a  young  gentleman  in  an  almost  dying 
state,  in  whom  respiratory  sounds  were  heard  equally,  or 
nearly  so,  on  both  sides  of  the  chest,  by  means  of  my  differ- 
ential stethoscope.  Some  moist  crepitation  was  heard,  and 
percussion  was  unduly  resonant  on  the  right.  A  month  after 
this,  amphoric  respiration  and  tinkle,  or  bubble  sound,  were 
manifest  on  this  side.  The  general  distress  was  the  same 
on  both  examinations.  The  aperture  was  small  at  first  ; 
afterwards  was  large  and  permanently  patent.  This  patient 
died. 

In  many  examples  of  perforation,  amphoric  blowing  sounds 
are  heard  over  every  part  of  the  perforated  side.  In  such 
cases  I  have  generally  found  the  sound  loudest  posteriorly  at 
the  scapular  region,  and  immediately  beneath  it.  I  have 
also  heard  it  very  loud  at  the  second  costal  cartilage.  As  a 
rule,  amphoric  blowing  sound  is  heard  more  distinctly  pos- 
teriorly than  anteriorly.  In  a  few  examples  the  amphoric 
blowing  is  confined  to  a  small  locality.  I  have  heard  it  in 
some  cases  only  at  the  region  of  the  spine  of  the  scapula. 
In  other  cases  I  have  heard  it  in  decided  intensity  only  at 
the  scapular  region,  that  is,  between  the  spine  and  the  angle. 
In  the  cases  of  those  examples  of  restricted  amphoric  sound, 
the  sign  is  always  feeble.  In  all  the  examples  of  amphoric 
blowing  sound  which  have  come  lately  under  my  care,  it  has 
been  heard  in  every  part  of  the  perforation  side,  below  the 
level  of  the  spine  of  the  scapula  behind  and  of  the  second  rib 
in  front. 

Direct  amphoric  blowing  has  in  my  experience  been  con- 
fined to  one  side  of  the  chest  only,  in  the  same  patient.  I 
have,  however,  heard  faint  and  distant  amphoric  sounds 
extending  from  the  diseased  side,  a  little  beyond  the  border 
of  the  sternum  of  the  opposite  side. 

Of  six  cases  of  perforation,  which  I  have  lately  seen,  three 
occurred  upon  the  right,  and  three  upon  the  left  side.  Per- 
foration apjiears  to  have  no  real  preference  for  either  side. 
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The  auditory  signs  of  the  second  and  third  stages  of  phthisis 
are  liable  to  be  eclipsed  and  extinguished  by  the  advent  of 
perforation.  Cavernous  sounds  become  either  lost  or  are 
much  reduced  in  extent,  quoad  area.  The  moist  sounds  of  the 
lung  in  the  second  stage  as  a  rule  are  lost,  quoad  the  middle 
and  the  base  of  the  lung.  But  in  most  examples  of  amphoric 
blowing,  moist  sounds,  if  they  existed  at  the  moment  of  the 
occurrence  of  perforation,  continue  to  be  heard  at  the  very 
summit  of  the  lung,  i.e.  at  the  supra-clavicular  region  and  the 
supra-scapular  region.  In  the  young  man  (Perry)  in  tbe 
hospital,  now  suffering  from  perforation  of  the  right  side,  a 
very  great  amount  of  large  liquid  or  cavernulous  bubbling  is 
heard  at  these  regions.  In  another  case,  viz.  that  of  a  man  of 
twenty  years  of  age,  much  liquid  crepitation  was  heard  at  the 
right  scapular  region.  In  some  cases  it  is  not  till  perforation 
has  existed  some  days  or  weeks  that  the  third  stage  signs  are 
materially  reduced. 

During  the  presence  of  the  amphoric  respiration  of  per- 
foration, little  or  no  lung  or  bronchial  sounds  are  heard  over 
the  middle  or  base  of  the  perforated  lung.  Compared  with 
the  sound  of  ordinary  respiration,  or  the  sound  of  phthisical 
respiration  of  the  preceding  stages,  that  of  the  perforation 
stage  is  in  many  cases  feeble ;  but  in  not  a  few  cases  it  is  loud 
and  blowing. 

^  Sometimes  we  hear  a  blowing  sound  coming  from  a 
distance,  and  diffused  in  a  large  empty  space,  so  to  speak, 
occasionally  relieved  by  a  metallic  tinkle,  proceeding  from 
the  rupture  of  a  bubble,  and  coming  generally  at  the  rate 
of  one  with  each  inspiration.  I  have  on  one  occasion  heard  a 
little  distinct  liquid  crepitation  posteriorly  and  near  the  base, 
which  I  attributed  to  an  unusual  contiguity  of  the  lung  from 
the  presence  of  adhesions  operating  to  maintain  the  base  of 
the  lung  comparatively  in  situ.  Sometimes  the  blowing  is 
loud  and  resounding,  as  in  a  vault,  with  several  tinkles  with 
each  inspiration,  and  there  is  tinkling  expiration. 

Between  the  amphoric  sound  of  inspiration  and  that  of 
expiration  there  is  often  a  distinct  pause,  or  period  of  silence 
greater  than  holds  between  the  sounds  of  healthy  inspiration 
and  expiration.  The  expiration  blowing  is  usually  shorter 
than  that  of  inspiration.  The  inspiration  is  generally  louder 
than  expiration,  but  I  have  witnessed  the  contrary.  In  some 
cases,  the  amphoric  blowing  is  continuous,  no  pause  occurring 
at  the  end  of  inspiration  or  of  expiration.  This  occurs  when 
the  opening  is  large.  Continuous  sighing  is  heard  in  the  case 
ot  1  nomas  1  erry,  aged  twenty-one  years,  now  (Oct.  2,  I860) 
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in  the  hospital,  suffering  from  perforation  of  the  right  lung. 
No  interval  whatever  is  observed,  the  inspiration  sound  is 
louder  and  coarser  than  the  expiration  one,  and  the  sound  falls 
to  its  lowest  point  towards  the  close  of  the  expiratory  act. 

The  remarkable  difference  between  the  amphoric,  weak, 
empty-blowing  sounds  of  the  perforation  side  in  some  cases 
is  well  conveyed  to  the  mind  by  the  use  of  the  differential 
stethoscope.  On  the  healthy  side  we  hear  full,  perhaps 
puerile  and  prolonged  respiration,  at  the  same  moment  that 
we  are  made  sensible  of  the  empty,  vault-like  blowing  of  per- 
foration, often  associated  with  single  metallic  tinkle,  i.e.  with 
a  single  tinkle  to  each  inspiration. 

The  amphoric  blowing  of  perforation  is  imitated,  or  rather 
approached,  in  character  by  only  one  sign  of  any  other  mor- 
bid condition.  This  is  the  amphoric  blowing  of  large  dry 
cavities  filled  with  air.  The  bottle-neck  element  in  this 
form  of  amphoric  sound  is  generally  less  developed,  and 
the  chamber  quality  is  much  restricted  in  area.  The 
metallic  quality  or  tone  is  occasionally  complete.  The 
pulmonary  cavity  amphoric  blowing  is  restricted  in  space ;  it 
is  almost  confined  to  those  portions  of  the  chest  above  the 
level  of  the  fourth  rib.  It  is  always  accompanied  by  pectori- 
loquy. Even  the  whispered  voice  is  spoken  into  the  ear  with 
great  distinctness,  and  it  sounds  as  if  proceeding  from  the 
very  integuments.  The  percussion  is  dull.  A  hollow  quality 
is  sometimes  observed;  but  this  is  totally  different  from  the 
full  running  and  vibrating  sound  of  pleural  amphoric  reso- 
nance. Eespiration  sounds  more  or  less  unhealthy  are  almost 
invariably  heard  at  the  base,  in  the  mere  pulmonary  cavity 
case,  and  the  percussion  there  is  deficient  in  resonance.  I 
have  occasionally  heard  a  metallic  tinkle,  with  the  arnjDhoric 
sound  of  mere  cavity,  but  it  had  not  the  full  range  of  that  of 
perforation  tinkle. 


CHAP.  XXXVIII. 

fourth  or  perforation  staqe  —  continued. 

Metallic  Tinkle.  —  Seats.  —  Mechanism.  —  Splashing  Sounds.  —  Vocal  Reso- 
nance. —  Vocal  Fremitus. 

Metallic  tinkle  sound  is  the  next  most  important  auscul- 
tatory or  respiration  sign  in  the  stage  of  perforation.  It 
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resembles  the  sound  made  by  a  small,  but  not  very  small 
bubble  bursting  into  or  in  a  narrow-necked  jar,  such  as  an  ewer, 
a  bottle,  or  a  distended  dry  bladder.  It  may  be  made  familiar 
to  the  mind  by  shaking  up  liquid  in  a  decanter,  and  listening 
to  the  bottle  as  the  bubbles  burst,  by  means  of  a  flexible 
stethoscope  and  a  bag  of  water  or  hydrophone  placed  between 
the  bottle  and  the  object  extremity  of  the  stethoscope. 

Sounds  obtained  in  this  way  are  less  loud  than  those  heard 
in  the  perforated  lung,  but  the  metallic  tone  or  quality  is 
exact.  The  metallic  quality  of  perforation  is  well  imitated 
by  the  sound  of  effervescence  in  a  large  bottle  or  decanter, 
into  which  carbonate  of  soda  and  citric  acid  are  introduced; 
but  the  bubbles  in  this  case  are  too  fine  to  produce  the  full- 
sized  tinkle  of  perforation.  The  same  metallic  quality  I  have 
lately  obtained  by  causing  effervescence  to  take  place  in  the 
pleural  cavity.  This  effervescence  was  produced  by  throwing 
in  successively  soda  and  citric  acid.  But  the  tinkle  of  perfo- 
ration is  still  better  imitated  by  placing  the  lips  immediately 
over,  not  upon,  the  mouth  of  an  empty  decanter,  wetting 
them  with  saliva,  slowly  separating  them  so  as  to  form  a 
saliva  membrane,  so  to  speak,  and  then  bursting  it  by  furthei 
separation  of  the  lips. 

The  tinkle  is  usually  heard  singly,  that  is,  only  one  at 
a  time.  In  some  cases  it  has  been  confined  to  the  act  of 
inspiration,  and  has  not  been  heard  during  expiration,  or 
in  the  intervals  between  inspiration  and  expiration,  or 
between  expiration  and  inspiration.  Successive  tinkles 
during  the  same  inspiration  I  have  occasionally  heard.  The 
sound  appears  to  proceed  from  the  successive  bursting  of 
several  bubbles,  either  at  the  same  place  or  at  various  parts 
of  the  lung's  surface.  I  have  carefully  examined  Perry  now 
in  the  hospital,  with  respect  to  this  point,  and  I  distinctly 
find  that  the  tinkle  is  single;  that  one  occurs  during  each 
inspiration,  and  that  they  are  all  alike  and  uniform  in  size,  so 
to  speak,  strength,  diffusion  and  character.  A  strong  inspira- 
tion slightly  increases  the  strength  and  loudness  of  the  tinkle. 
I  thus  describe  the  character  of  Perry's  case,  that  I  may  in 
my  description  avoid  the  possible  errors  of  forgetfulness.  In 
short,  a  portrait  from  life  has  less  chance  of  inaccuracy  than 
one  drawn  from  memory.  I  have  in  some  cases  heard 
tinkling  during  expiration.  During  the  act  of  coughing,  too, 
I  have  heard  numerous  tinkles  together  at  the  lower  part  of 
the  chest.  In  a  late  caae  (Farrell)  the  tinkling  was  copious 
and  resembled  the  tinkling  of  the  bells  of  a  sledge.  I  called 
it  sledge  tinkling. 
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The  tinkle  of  perforation  is  generally  present  without 
intermission,  in  perforation  of  recent  occurrence.  When 
perforation  has  occurred  recently,  I  have  generally  found  this 
sign.  When  the  patient  is  dying,  it  has  been  always  dis- 
covered in  my  examinations.  When  the  pleura  becomes 
considerably  filled  with  liquid,  the  character  of  diffusion  and 
range  is  somewhat,  only  somewhat,  reduced,  and  this  of 
course  holds  most  towards  the  end  of  the  stage  when  the 
effusion  is  great.  When  perforation  becomes  chronic,  and 
the  patient  lives  long,  which  is  occasionally  the  case,  the 
tinkle  may  cease  for  a  time,  just  as  the  amphoric  blowing 
may  do,  and  this  I  am  disposed  to  believe,  though  1  am  by 
no  means  certain  of  it,  depends  upon  the  closure  of  the 
aperture,  it  may  be  temporary,  either  by  cicatrization  or  by 
occlusion,  by  means  of  lymph  or  of  mucus.  In  the  case  of  a 
man  about  thirty,  named  Rees,  who  lived  a  year  after  perfora- 
tion was  ascertained  to  have  occurred,  both  the  amphoric  blow- 
ing and  the  metallic  tinkle  were  absent  for  weeks  or  months. 
The  tinkle,  as  well  as  the  blowing  amphoric  sounds,  were 
heard  a  year  before  death,  and  also  immediately  before  it. 
This  statement  does  not  rest  altogether  upon  my  own  skill. 
The  patient  was  pronounced  to  be  affected  with  perforation 
by  my  colleague,  Dr.  Pollock,  who  saw  the  patient  for  me 
when  I  was  ailing,  and  my  opinion  of  the  case  had  not  been 
communicated  to  that  physician. 

The  metallic  tinkle  of  perforation  is  usually  best  heard 
between  the  middle  and  the  base  of  the  lung,  and  posteriorly 
and  laterally.  I  have  found  a  point  immediately  below  the 
angle  of  the  scapula  a  common  seat  of  this  sign  in  greatest 
intensity.  The  infra-axillary  region,  too,  often  offers  the  sound 
in  force.  It  was  heard  very  distinctly  above  the  third  rib 
anteriorly  in  the  cases  of  the  woman  Farrell,  and  of  a  lady 
who  lately  died  in  the  country. 

This  tinkling  sign  of  perforation  is  always  associated  with 
amphoric  respiration  sounds,  and  with  tympanitic  percussion 
sound.  When  amphoric  blowing  sounds  cease,  tinkle  ceases 
also,  at  least,  in  my  experience. 

The  tinkle  of  cavities  is  of  moderate  range,  and  is  usually 
seated  above  the  third  rib.  It  has  less  diffused  ringing  cha- 
racter, and  is  not  associated  with  tympanitic  percussion,  though 
the  percussion  sound  may  have  a  short  hollow  character,  but 
entirely  free  from  full  vibration  of  the  ribs  and  solid  parts. 
The  diffused  amphoric  respiration  sounds  throughout  the  side 
of  perforation  are  absent. 

The  mechanism  of  tinkling  seems  to  be  this.    An  air- 
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bubble  forms  and  bursts.    The  bursting  is  attended  with  an 
explosion  sound.    This  taking  place  in  a  confined  cavity  the 
sound  is  comparatively  preserved  from  decay.  The  air  thrown 
into  vibrations  communicates  them  to  the  firm  and  hard 
exterior  thoracic  walls.     The  bubble  gives  the  explosion 
sound,  and  the  hard  thoracic  walls,  in  contact  with  air  and 
in  free  vibration,  impart  the  metallic  character.    The  seat 
of  the  bubble  whose  explosion  causes  the  tinkle  is,  perhaps, 
twofold.    It  may  be,  and  is  usually  believed  to  be,  the 
surface  of  liquid  contained,  it  may  be  in  small  amount,  at 
the  bottom  of  the  pleural  cavity,  and  it  may  be  at  the  seat 
of  the  abnormal  aperture.    The  former  seat  must  be  con- 
fined to  those  cases,  of  course,  in  which  liquid  is  present, 
which  is  found  only  when  perforation  has  existed  some  days 
or  weeks.    When  the  liquid  is  fermenting,  and  when  agitation 
of  the  liquid,  as  in  succussion  and  during  coughing,  has  taken 
place,  bubbles  may  form  at  the  surface,  and  give  rise  to  the 
metallic  tinkle  under  treatment.    It  is,  however,  difficult  to 
believe  that  the  sound  is  often  produced  by  this  form  of 
bubble  bursting.   In  such  a  case  there  must  in  the  first  place 
be  liquid,  and  in  the  second,  it  seems  difficult  to  conceive 
that  only  one  bubble  could  be  exploded  under  such  circum- 
Btances.     It  seems  unavoidable  that  many  small  bubbles 
would  form,  and  that  they  would  continue  to  explode  and 
impart  a  constant  succession  of  small  tinkles.    Now  this  is 
not  the  usual  case,  for,  as  we  have  already  said,  the  tinkle  is 
single  m  many  examples,  and  comes  at  the  rate  of  one  to 
each  inspiration. 

_  Without  presuming  to  say  that  tinkling  is  seldom  thus 
induced,  I  am  inclined  to  believe  that  it  more  commonly 
proceeds  from  bubble  explosion,  or  liquid  membrane  rupture 
at  the  fistulous  opening,  or  in  its  immediate  vicinity.  That 
metallic  tinkle  is  not  necessarily  dependant  upon  the  pre- 
sence of  effusion,  is  established  by  this  sign  beino-  fully 
developed  in  the  case  of  a  young  woman  (Weare)  who  died 
some  weeks  back  in  the  hospital.  On  examination  after 
death  no  liquid  whatever  was  found. 

The  ordinary  seat  of  bubble  bursting,  I  believe,  is  the 
abnormal  apertures  in  the  lung  and  pleura  itself.  There  we 
have  almost  constantly  the  conditions  essential  to  the  forma- 
tion of  bubbles  Indeed  the  conditions  are  such  that  the 
formation  of  bubbles  is  unavoidable.  We  have  liquid  enough 
to  form  bubbles  or  membranes  in  the  cavity  of  the  luno- 
Air  is  drawn  through  the  cavity  and  apertures,  and  will  come 
in  contact  with  the  liquid.    A  bubble  or  vesicle  will  iol, 
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and  the  air  being  further  drawn  in  the  direction  of  the  pleural 
orifice  will  explode.  Probably  the  bubble  is  usually  formed 
on  the  pleural  surface  of  the  aperture,  but  it  seems  possible 
that  the  tinkling;  rupture  may  take  place  in  the  cavity  itself, 
or  in  the  fistulous  passage.  If  the  opening  be  free,  there 
seems  no  difficulty  in  conceiving  that  an  explosion  in  the 
cavity,  and  near  the  fistulous  opening,  may  produce  the 
ringing  tinkle  in  the  pleural  cavity.  This  mechanism  may 
be  imitated,  as  before  stated,  in  this  way:  the  wetted  lips 
in  apposition  placed  over  the  mouth  of  a  decanter,  now 
separated,  the  liquid  between  the  lips  is  drawn  out  into 
a  membrane,  so  to  speak  ;  a  rupture  takes  place,  and  a 
metallic  tinkle  is  heard.  I  find  that  if  the  liquid  which 
ruptures  be  thick  and  tenacious  it  causes  a  louder  sound 
than  water.  Now  the  liquid  in  cavities,  composed  of  mucus 
and  pus  and  blood,  is  thick  and  tenacious,  and  is  well  cal- 
culated to  form  bubbles  which  on  explosion  will  impart  a  loud 
noise. 

Bubbles,  it  is  to  be  observed,  formed  at  the  orifice,  may 
slide  down  to  the  more  dependent  parts  and  explode  there. 
It  is  worthy  of  mention,  that  when  examining  the  body  of 
Farrell,  a  few  days  ago,  I  found  a  bubble  the  size  of  a  pea 
about  an  inch  below  the  level  of  the  orifice.  It  lay  like  a 
pearl  on  the  lung,  set  as  it  were  in  the  coating  of  pus  which 
covered  the  compressed  pulmonary  structure. 

But  why  does  the  tinkle  sometimes  confine  itself  to  the 
act  of  inspiration  ?  In  inspiration,  the  current  of  air  is 
directed  to  the  pleural  cavity,  the  bubble  is  drawn  in  the 
same  direction,  and  the  solid  parts  upon  which  it  rests  are 
free  to  vibrate.  In  expiration  the  aperture  will  be  less  pa- 
tent, the  bubble  may  attach  itself  to  the  walls  of  the  passage 
or  of  the  cavity,  and  may  not  burst  at  all ;  but  if  it  does,  it 
will  be  with  a  sound  free  from  the  metallic  character,  as  it 
takes  place  in  a  small  chamber,  and  the  parts  are  less  free  to 
vibrate.  Besides,  the  cm-rent  of  air  being  in  the  direction 
opposite  to  the  thoracic  walls  and  towards  the  trachea,  the 
sound  will  be  directed  less  towards  the  pleural  cavity.  In 
inspiration  the  explosion  takes  place  towards  the  larger  or 
pleural  cavity ;  in  expiration  it  takes  place  towards  the 
smaller  and  compressed  or  pulmonary  cavity. 

It  is  common,  in  works  on  diseases  of  the  chest,  to  find 
metallic  tinkle  assigned  to  water  or  liquid  dropping  in  the 
chest  itself.  I  presume  the  drop  is  supposed  to  fall  from  the 
lung  above ;  and  it  is  believed  to  drop  into  the  liquid  below. 
What  evidence  there  is  of  liquid  thus  dropping  amounts  to 
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almost  nil.  It  seems  more  natural  to  suppose  that  liquid 
above,  when  sufficient  to  form  drops,  would  simply  trickle 
down  an  inclined  surface  to  the  mass  of  liquid  below.  Besides, 
tinkle  is  heard  when  no  effusion  is  present.  But  those  who 
have  ascribed  the  sound  to  this  movement  seem  to  have 
thought  little  on  the  subject,  and  have  been  content  to  follow 
the  dictum  of  their  predecessors.  Nevertheless,  that  so  un- 
likely an  accident  should  be  duly  signalized,  the  imposing 
and  beautiful  title  of  gutta  cadens  has  been  accorded  to  it. 
In  this  matter  I  conceive  that  the  authority  of  names,  rather 
than  the  weight  of  facts,  has  been  in  operation. 

The  extent  of  metallic  tinkle  will  depend  much  upon  the 
size  of  the  orifice,  and  upon  the  dry  or  moist  condition  of 
the  cavity,  and  on  the  presence  of  effusion.  When  the  cavity 
is  supplied  with  much  secretion,  bubbles  will  probably  form 
in  numbers  ;  when  the  orifice  is  dry  there  may  be  simply  one 
tinkle  arising  from  the  separation  of  the  merely  moist  lips  of 
the  aperture.  A  large  orifice  will  be  more  favourable  to  a 
multiplicity  of  tinkles  than  a  small  one.  Effusion  to  a 
moderate  extent  will  of  course  favour  the  production  of  many 
bubbles. 

A  sound  as  of  water  splashing  is  occasionally  heard  in 
perforation.  It  becomes  audible  only  some  weeks  after  the 
occurrence  of  the  perforation.  It  is  confined  to  cases  in 
which  liquid  has  formed  in  the  pleural  cavity,  generally  in 
consequence  of  inflammatory  action  of  the  pleura.  The  sound 
proceeds  from  the  violent  collision  of  a  considerable  mass  of 
liquid  with  air,  as  in  ordinary  splashing.  It  is  heard  only 
when  the  chest  of  the  patient  is  suddenly  and  violently 
shaken,  as  in  the  exploratory  act,  termed  by  physicians  suc- 
cussion.  To  practise  this,  the  chest  is  held  by  the  two  hands 
suddenly  moved  from  the  physician,  and  as  abruptly  moved 
or  jerked  back  again.  One  physician  moves  the  chest  while 
another  listens. 

Splashing  is  heard  loudest  over  the  middle  and  base  of  the 
pleural  cavity.  When  absorption  of  the  liquid  takes  place, 
which  is  rare,  splashing  sounds  cease.  They  generally  con- 
tinue to  be  heard  to  the  last  if  sought  for  ;  but  the  distressed 
condition  of  the  patient  should  make  observations  of  this 
sound  very  infrequent.  The  sound  is  best  heard  either  with 
the  naked  ear  on  the  chest,  or  with  a  flexible  stethoscope  with 
the  self-adjustment  of  Camman's  instrument.  I  have  never 
heard  tins  sound  without  placing  the  ear,  either  directly  or 
by  means  of  a  stethoscope,  upon  the  chest;  but  Dr.  Cotton 
Bays  he  has  heard  it  without  this  condition  beina  observed 
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I  should  perhaps  say  I  have  not  purposely  sought  to  detect 
this  sound  coming  through  the  air.  It  is  more  a  curious 
sound  than  one  of  diagnostic  value.  Still  it  is  desirable 
that  the  auscultator  should  know  that  it  occasionally  occurs, 
and  that  he  should  have  once  heard  it.  When  it  occurs,  the 
case  is  amply  denoted  by  other  signs,  and  death  is  not  far 
off.  The  instance  of  its  greatest  development  that  I  have 
met  with  occurred  in  the  hospital  a  few  weeks  ago.  The 
patient  (a  young  man)  was  Dr.  Cotton's.  He  was  removed 
from  the  hospital  in  a  dying  state.  It  requires  some  amount 
of  effusion  to  produce  splashing.  After  death  I  succussed  a 
body  Avithout  eliciting  this  sound,  and  I  found  six  ounces  of 
pus  in  the  pleura. 

The  splashing  sounds  are  not  to  be  frequently  sought  for. 
When  they  are  to  be  discovered  the  patient  is  generally, 
almost  always,  extremely  ill  and  impatient  of  exertion  or 
handling,  and  they  (the  sounds)  are  not  to  be  heard  with- 
out the  employment  of  considerable  violence.  Humanity 
then  will  prevent  repeated  searches  for  the  splashing  sound 
sign. 

The  presence  of  air  and  liquid,  abrupt  motion, — resisted, — 
and  a  closed  cavity,  are  the  conditions  which  lead  to  the 
production  of  this  acoustic  sign. 

If  the  liquid  be  thick  pus,  it  would  probably  be  difficult  to 
obtain  this  sign.  In  the  case  above  related,  in  which  no 
sound  could  be  obtained  after  death,  the  liquid  was  thick. 

The  vocal  resonance  of  the  chest  is  variously  affected  in 
the  perforation  stage  of  phthisis.  In  some  cases  it  is  reduced, 
in  others  it  is  augmented.  I  believe  it  has  usually  been  re- 
garded by  auscultators  as  reduced  in  this  stage.  I  have 
lately  paid  some  attention  to  this  subject,  and  in  all  the 
examples  of  perforation  which  have  recently  come  under  my 
observation,  and  specially  examined  for  the  vocal  sign,  the 
voice  has  been  augmented.  Besides  an  alteration  in  the 
force  or  intensity  of  the  voice,  we  discover  other  qualities 
which  are  new.  The  voice  acquires  a  blowing  character,  as 
if  it  came  from  a  pipe  or  narrow  aperture.  The  voice  has 
a  metallic  quality  and  large  area-ring.  This  may  be  called 
glass  quality  as  well  as  metallic.  It  might  even  be  called 
membranous,  for  a  distended  closed  membrane  gives  out  this 
tone.  Besides  these  alterations,  we  discover  a  quality  which 
indicates  great  diffusion  in  a  chamber  with  reflecting  Avails, 
and  containing  air.  This  quality  is  always  associated  with 
the  presence  of  air,  and  this  body  is  always  suggested  to  the 
mind  of  the  physician  acquainted  experimentally  with  acous- 
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tics,  when  he  hears  the  pneumothorax  voice.    The  presence 
of  liquid  in  the  pleura  is  not  essential  to  the  production  of 
this  peculiar  voice,  nor  indeed  to  any  metallic  sounds  what- 
ever.   Effusion  does  not  even  intensify  these  sounds,  and  if 
it  went  far  it  would  impair  them.    The  voice  is,  certainly, 
reduced  occasionally;  but  beyond  effusion  I  am  unable  to 
produce  with  certainty  the  conditions  which  attend  diminu- 
tion.   However,  I  am  disposed  to  believe  that  the  voice  may 
become  reduced  when,  there  being  a  large  body  of  air  in  the 
cavity  of  the  pleura,  the  lungs  are  retracted  and  condensed, 
and  when  the  abnormal  aperture  is  small  and  permits  of 
only  a  small  acoustic  communication  between  the  air  in  the 
bronchi  and  in  the  pleural  cavity. 

The  voice  is  generally  augmented  to  a  considerable  extent 
in  perforation.  The  man  Perry  now  in  the  hospital  (Oct.  5, 
lboO)  presents  the  voice  on  the  right  and  perforated  side 
much  stronger  than  on  the  left.  When  the  differential  ste- 
thoscope is  applied  to  both  sides  of  the  chest,  the  voice  is 
heard  in  that  ear  only  that  is  connected  with  the  perforated 
side.  The  voice  of  this  man  is  loud,  blowing,"  diffused,  hol- 
low, ringing  and  metallic.  Forty  ounces  of  liquid  were  found 
after  death. 

_   The  condition  which  is  predominant,  or  chiefly  operative, 
in  the  production  of  an  abnormal  augmentation  of  the  tho- 
racic voice,  is   I  believe,  the  presence  of  a  large  aperture 
admitting  of  free  communication  between  the  air  of  the 
bronchi  and  the  air  contained  in  the  pleural  cavity.  The 
quantity  of  air  in  the  pleural  cavity  may  be  great  without 
a  diminution  of  voice,  provided  the  communication  by  the 
aperture  be  ample,  and  the  chief  bronchi  be  not  compressed, 
is  tm^Lfti  TUrrence  of  Perforation,  when  the  aperture 
ha      IrW        ?11S  greatlj  comPressecL  it  seems  probable 
I"     f  r    ?  °f  th01'aC1C  V0ice  miSht  take  Place  ;  and  it 
Z  It  n°  meanS  Unlike1^  that>  subsequently,  when 

the  aperture  becomes  more  free,  and  greater  acoustic  rnn 
nechon  subsists  between  the  bronchi  and  th PW  cavTy" 

~S  ^"y™*^  replaced^  an  Tctual 
augmentation     The  parts  of  the  thorax  where  I  have  found 

t*5G32%£* marked  w  bee» the  — - 

Of  .six  cases  of  perforation,  of  which  I  have  lately  taken 

racic  voice.  This  patient  had  splashing  sounds  fistulous 
breathing,  and  tympanitic  percussion.    No  vocal  fremiS  or 
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thoracic  voice  was  perceived.  The  patient  left  the  hos- 
pital, reluctant  to  die  there,  so  that  the  anatomical  condi- 
tions were  not  inspected. 

The  thoracic  cough  of  perforation  is  remarkable ;  it  has  a 
loud  blowing  character,  and  is  heard  diffused  through  the 
pleural  cavity,  and  acquires  a  ringing  metallic  tone. 

Vocal  fremitus  of  the  chest  corresponds  with  the  vocal  re- 
sonance. When  the  voice  is  increased,  the  vocal  fremitus  is 
likewise  increased.  The  augmentation  of  vibration  is  very 
manifest  in  some  cases.  In  the  case  of  Perry  above  referred 
to,  the  thoracic  walls  on  the  affected  side  vibrate  sensibly,  and 
much  more  than  on  the  healthy  side.  It  is  posteriorly  and 
inferiorly  that  this  augmentation  of  fremitus  has  been  most 
observed  by  myself. 

The  abatement  and  augmentation  of  vocal  fremitus  depend 
upon  the  same  conditions  as  affect  the  vocal  resonance.  An 
ample  aperture  will  conduce  to  fremitus. 

The  presence  of  liquid  would  serve  to  counteract  this  at 
the  most  dependent  parts  of  the  chest. 


CHAP.  XXXIX. 
fourth  stage  —  continued. 

Dimensions  of  the  Chest. — Movements  of  the  Chest. — Displacements  of 
healthy  Lung  and  the  Heart.  —  Hydro-pneumothorax.  —  Table  of  Seven 
Cases  of  Perforation.  —  Duration . —  Vital  Capacity.  —  Cough,  &c. 

Dimensions. — The  size  of  the  perforated  side  in  the  fourth 
stage  of  phthisis  is  frequently  augmented.  A  line  passed  from 
the  sternum  to  the  spine  over  the  affected  side  is  usually 
longer  than  one  passed  over  the  healthy  side.  The  excess 
may  be  as  great  as  an  inch,  or  an  inch  and  a  half.  This 
latter  is  the  excess  in  the  case  of  Perry  now  in  the  hospital 
(Oct.  9,  1860).  When  much  effusion  is  present  in  the 
pleural  cavity,  which  is  generally  the  case  when  perforation 
has  continued  some  months,  the  diseased  side  will  generally 
be  found  augmented.  In  the  case  of  Perry,  frequently 
referred  to,  the  augmentation  was  due  in  great  measure  to 
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effusion.  Upon  examination,  after  death,  forty  ounces  of 
straw-coloured  sero-purulent  liquid  were  found.  The  per- 
foration, it  may  be  added  here,  was  unusually  large,  and 
found  under  the  second  rib  in  front. 

Augmentation  would  appear  to  be  induced  when  the  aper- 
ture is  a  valvular-like  mechanism,  admitting  of  air  more 
freely  into,  than  out  of,  the  pleural  cavity.    It  is  easy 
to  see  that  air  is  more  readily  admitted  into  the  pleural 
cavity  than  expelled  from  it.    In  inspiration  the  ribs  tend 
to  leave  the  aperture  in  the  pleura,  and  the  perforated  luna 
tends  to  follow,  and  is  relieved  from  pressure.    This  favours 
the  passage  of  air  into  the  pleura.    The  air  is  sucked  through 
the  aperture,  the  fistulous  opening  is  lengthened  and  lifted 
from  subjacent  parts.    On  the  other  hand,  in  expiration,  the 
ribs  tend  to  press  either  directly  or  through  the  air,  and  com- 
press the  aperture  upon  the  parts  beneath,  virtually  contract- 
ing it.    It  is  easier  to  suck  to  than  to  blow  from.  The 
formation  of  liquid,  too,  conduces  much  to  this  result  i  e  the 
increase  of  the  diseased  side. 

Diminution  of  size  results  when  the  lung  has  been  greatly 
and  permanently  compressed,  and  when  the  air  has  a  free 
exit  from  the  pleura  or  becomes  absorbed  and  is  not  replaced  • 
m  the  case  of  the  girl  Weare,  whose  chest  was  reduced  in 
size,  there  was  no  liquid  in  the  pleural  cavity,  and  two  lame 
apertures  were  found  in  the  lung.  The  lung  was  very  small, 
but  firm  Diminution  at  the  first  period  may  be  replaced  b^ 
augmentation  upon  the  occurrence  of  effusion,  which  usually 
takes  place  after  some  weeks. 

The  dimensions  were  unaltered  in  the  cases  of  two  females 
lately  under  my  care. 

The  shape  of  the  chest  in  the  perforation  stage  is  altered. 
The  lateral  regions  of  the  affected  side  generally  assume,  for 

tt  T'  f n  abnorma%  rounded  form.    The  flatness  at 

the  upper  front  is  sometimes  a  little  reduced,  but  it  is  more 
generally  left  unaffected.  The  alteration  in  the  form  of  the 
side  is  usually  very  visible  after  death. 

r,fT^3A0TI0N  °F  TinE  C1IEST  IN  i™RATroN.-The  motions 
oi  the  thorax  m  this  stage  are  remarkable  for  their  excess 
above  the  natural  standard.    The  inspiratory  movements  are 

KeSin??n  Sf  lha\LS  "^^  -  the  third  stage? 

I  I  A  '  °l  the  Chest  are  veiT  Sequent,  seldom  fall- 
u^  below  fifty  m  the  minute.  It  is  common  to  have  them 
as  frequent  as  one  hundred  in  the  minute.  I  have  found 
them  as  high  as  one  hundred  and  sixty.    On  the  other  hand 
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in  chronic  cases, — for  such  are  occasionally  seen, — the  respi- 
ratory sets  of  movements  may  not  occur  more  frequently 
than  thirty  times  in  the  minute.  In  the  case  of  Eees,  who 
lived  a  year  and  a  half  after  the  occurrence  of  perforation,  the 
inspiratory  acts  were  at  first  not  visibly  augmented  in  number. 
I  cannot  say,  however,  that  they  were  counted. 

In  this  stage  the  ribs  are  considerably  moved,  but  it  is 
more  in  elevation  than  in  outward  expansion.  The  shoulders, 
too,  are  generally  raised  much  with  the  inspiratory  act,  when 
the  case  is  acute,  and  the  patient  is  very  ill. 

The  expansion  of  the  side  is  usually  very  much  reduced, 
and  can  scarcely  be  said  to  exist;  but  this  restricted  expansion 
is  due  to  the  fact  that  the  full  expansion  condition  has  been 
obtained  and  is  not  reduced  in  expiration.  It  remains  per- 
manent, and  therefore  no  motion  is  observed.  The  want  of 
expansion  is  due,  though  it  sounds  paradoxical  to  say  so,  to 
want  of  contraction.  The  air  is  not  expelled  from  the 
pleura,  consequently  the  ribs  cannot  fall,  which  would  be 
necessary  to  their  again  rising.  It  is  the  same  as  in  copious 
empyema. 

But  absence  of  lateral  expansion  is  by  no  means  universal. 
In  the  case  of  Perry,  now  in  the  hospital  (Oct.  5,  1860),  the 
lateral  expansion  is  nearly  one  inch.  This  expansion  is  due 
to  the  presence  of  a  free  communication  into  and  out  of  the 
pleura.  There  is  some  respiration,  but  instead  of  being  pul- 
monary, it  is  pleural. 

In  perforation,  the  lungs  of  the  healthy  side  and  heart  are 
commonly  more  or  less  displaced.  In  cases  in  which  the  air 
has  been  admitted  only  in  small  quantity,  or  in  which  the 
egress  is  easy,  the  displacement  is  very  slight.  But  when 
the  volume  of  air  is  large,  and  the  egress  is  difficult,  the  dis- 
placement may  be  very  considerable.  When  effusion  takes 
place  the  displacement  is  more  extensive. 

The  lung  of  the  healthy  side  is  pushed  from  the  median 
line,  and  is  embarrassed  in  its  action.  It  is  pressed  upon  the 
ribs  and  interspaces  which  enclose  them.  I  lately  had  au 
opportunity  of  ascertaining  the  latter  fact.  In  examining  the 
body  of  a  man  who  died  of  perforation,  I  made  an  opening 
into  the  non-perforation  side, — the  left,  through  an  inter- 
space, and  endeavoured  to  pour  some  liquid  into  the  pleural 
cavity.  I  found  very  considerable  resistance.  On  passing  a 
bougie  I  came  in  contact  with  the  lung,  which  sensihly 
resisted  being  pushed  back.  On  throwing  in  only  one  ounce 
of  liquid,  sero-purulent  liquid  issued  from  the  mouth,  the 
slight  pressure  on  the  lung  ou  the  left  side  causing  pressure 
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again  on  the  right,  sufficient  to  dislodge  the  liquid  in  the 
pleura,  through  the  abnormal  aperture,  and  thence  through 
the  mouth. 

^  The  heart  in  many  cases  is  displaced  by  the  pressure  of  the 
air,  itself  unduly  pressed  upon  by  the  ribs.  It  may  be 
thought  that  it  is  contrary  to  physical  laws  for  the  heart  to  be 
displaced,  as  that  organ  has  air  to  press  upon  it  on  both 
sides.  An  equilibrium  of  pressure,  however,  does  not  hold. 
It  is  to  be  borne  in  mind  that  the  conditions  differ  much  on 
the  two  sides.  It  is  true  air  presses  on  both  sides,  but  the 
air  on  the  perforated  side  presses  with  a  force  greatly  more 
than  that  holding  on  the  other, — the  simple  pressure  of  the 
atmosphere.  The  air  on  the  perforated  side  when  enclosed 
and  denied  egress  is  itself  pressed  upon  by  the  elastic  walls  of 
the  chest,  and  by  the  expiratory  muscles,  and  it  again  presses 
upon  all  around  it  with  a  corresponding  force. 

When  perforation  takes  place  on  the  right  side,  the  heart 
tends  to  be  displaced  to  the  left,  and  vice  versa.  It  is  when 
perforation  exists  on  the  left  side  that  the  heart  appears 
to  be  most  displaced :  it  is  felt  to  be  at  the  right  of  the  ster- 
num. 

In  the  case  of  Farrell,  whose  body  was  examined  lately,  I 
found  the  heart  greatly  displaced.  It  lay  under  the  sternum, 
and  rather  more  to  the  right  side.  The  apex,  instead  of 
being  directed  obliquely  to  the  left,  was  maintained  in  the 
median  Hne  of  the  body.  The  left  ventricle  was  compressed 
and  flattened,  and  the  heart  was  of  more  uniform  breadth 
from  base  to  apex  than  natural.  Only  six  ounces  of  liquid 
were  found  in  the  pleural  cavity. 

The  sounds  of  the  heart,  when  displacement  to  the  rio-ht 
takes  place,  are  heard  loudest  on  the  right  side.  In  Farrell's 
case,  the  impulse  was  felt  to  the  right  of  the  sternum. 

Displacement  of  the  heart  and  healthy  lungs,  as  well  as 
great  compression  of  the  diseased  lung,  may  be  brought  about 
m  this  manner.  A  long  continued  cough  takes  place ;  to  this 
succeeds  a  strong  gasping  inspiration,  the  aperture  is  much 
dilated,  a  great  volume  of  air  passes  into  the  pleura,  which 
only  imperfectly  escapes  during  expiration.     This  air  is 

wound  it  t0  great  PFeSSUre'  and  tt  aSain  Presses  uPon  a11 
The  position  of  the  chest  when  the  patient  is  in  bed  — 
tnink  18  raised  generally  about  an  angle  of  45°  When 
the  patient  rests  upon  his  side,  it  is  generally  upon  the 
healthy  one  When  much  effusion  is  present,  he  lie  upon 
?he  diseased  side.    I  have  known  cases  in  winch  the  patient 
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showed  no  preference  for  one  side  over  the  other.  He  will 
often  sit  upright  in  bed,  bending  his  shoulders  greatly  for- 
ward, for  an  hour  or  two,  or  until  exhausted  with  the  neces- 
sary effort. 

Some  patients  will  lie  exclusively  on  the  diseased  side  for 
a  length  of  time.  All  at  once  they  then  manifest  a  preference 
for  the  diseased  side.  Latterly,  the  patient  Perry  lay  and 
slept  exclusively  upon  the  diseased  side;  and  a  day  or  two 
before  her  death  Farrell  turned  on  the  diseased  side  and  died 
upon  it.  This  change  occurs  when  liquid  forms.  The  patient 
now  seeks  the  posture  of  empyema. 

External  sounds. — I  deem  it  right  to  mention  a  curious 
phenomenon  which  I  have  noted  in  connection  with  the 
auscultation  of  the  perforated  side.  Loud,  sonorous,  external 
noises  have  been  heard  by  me,  when  using  the  stethoscope, 
to  come  with  much  resonance  from  the  air-filled  side.  The 
external  vibrations  have  affected  the  side  and  caused  it  to 
consonate. 

Hydro-pneumothorax. — The  addition  of  liquid  to  air  in 
the  pleura  has  been  spoken  of  already.  This  compound 
condition  is  called  hydro-pneumothorax.  Effusion  may  or 
may  not  occur  in  the  perforation  stage.  It  is  true  that  the 
effusion  of  liquid  tends  to  take  place  after  perforation. 

Hydro-pneumothorax  is  found  in  nearly  all  cases  of  perfo- 
ration of  above  some  weeks'  duration.  It  is  signalized  by 
dulness  on  percussion  at  the  very  lowest  part  of  the  thorax, 
and  when  that  is  the  abdominal  end  of  the  cavity,  directed 
more  to  the  abdomen  than  to  the  thorax  where  the  air  is 
confined,  the  air  somewhat  counteracting  the  dulling  ten- 
dency of  liquid.  Splashing  is  to  be  evoked.  Metallic  tinkle 
is  heard,  but  not  more  than  in  cases  of  simple  perforation. 
The  dimensions  of  the  side  are  increased.  The  chest  is 
rounder,  and  the  intercostal  spaces  are  more  than  usually 
prominent.  Displacements  of  the  heart  and  lungs  of  the 
opposite  side  are  common  and  to  a  more  marked  extent  than 
in  simple  pneumothorax.  iEgophony,  the  characteristic  of 
pure  empyema,  I  have  never  heard  in  hydro-pneumothorax, 
the  result  of  perforation  in  phthisis.  In  cases  of  hydro- 
pneumothorax,  foetid  pus  or  sero-purulent  fluid  may  be  passed 
through  the  fistulous  opening  and  expectorated. 

I  append  a  table  of  seven  cases  of  perforation  seen  by 
me  lately.  Six  were  my  patients.  One  was  Dr.  Cotton's. 
From  this  table,  as  far  as  it  goes,  it  appears  that  both  sexes 
are  equal  sufferers,  and  that  both  sides  are  equally  liable  to 
perforation : — 
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Sex. 

Age. 

Affected 
side. 

Physical  Signs,  &c. 

Autopsy. 

F. 

25 

L. 

Amphoric  respiration  sounds.  Percussion 
tympanitic     Crepitation,  left  base  near 

M. 

20 

E. 

Feeble  amphoric  respiration  sounds.  Fistu- 
lous sounds.  Metallic  tinkle.  Splashing. 
No  voice  or  fremitus.  Eight  side  enlarged 

BE 

20 

E. 

Amphoric  blowing  sounds.  Metallic  tinkle. 
Tympanitic  percussion 

F. 

15 

L. 

Tympanitic  percussion.  Metallic  tinkle. 
Left  side  smaller. 

Two  apertures. 
Lymph  on 
pleura. 
No  effusion. 

M. 

20 

E. 

One  metallic  tinkle  to  each  inspiration. 
Crepitation  right  apex.  Sighing  amphoric 
respiration.  Most  voice  on  right.  Decu- 
bitus on  right.    Eight  side  larger 

40  oz.  of 
Liquid. 

F. 

21 

L. 

Tympanitic  percussion.  Blowing  inspira- 
tion and  expiration  sounds.  Single 
metallic  tinkle.  Amphoric  voice.  Both 
sides  alike.    Lies  on  right  . 

F. 

34 

L. 

Blowing  amphoric  respiration.  Tinkles 
numerous.  Tympanitic  percussion.  Lay 
on  right  till  a  few  days  before  death. 

Heart  flatten- 
ed, displaced. 
Great  orifice. 
6  oz.  pus. 

Dotation. — The  duration  of  the  signs  of  perforation  is 
short.  The  average  is  about  one  month  or  six  weeks.  But 
like  the  signs  of  most  diseased  actions  to  which  man  is  sub- 
ject, those  of  perforation  vary  much  in  duration.  When  we 
consider  the  varying  conditions  under  which  perforation  takes 
place,  the  various  events  which  arise,  and  the  varying  powers 
of  the  patients,  we  need  not  wonder  that  the  average  is  not 
nearly  reached  in  some  cases,  and  that  it  is  greatly  exceeded 
in  others. 

1.  My  patient  Farrell  died  about  two  weeks  after  the  first  discovery  of 

perforation  signs. 

2.  D.  died  one  month  after  detection. 

3.  "W.  died  a  month  after  detection. 

4.  P.  died  six  weeks  after. 

5.  C.  died  a  few  days  after. 

6.  —  died  six  weeks  after. 

7.  E.  died  eighteen  months  after. 

8.  A.  died  two  months  after. 
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But  it  is  to  be  observed,  tbat  tbe  period  between  detection 
and  death  is  an  imperfect  measure  of  duration.  The  signs 
probably  existed  a  considerable  time  before  their  discovery. 

Vital  capacity. — The  vital  capacity  must  be  very  low  in 
the  stage  of  perforation.  One  lung  will  hold  scarcely  any 
air ;  but  we  must  remember,  however,  that  though  the  lung 
holds  little  or  nothing,  the  pleural  cavity  both  receives  and 
discharges  air.  Pleural  respiration,  so  to  speak,  still  goes  on, 
though  this  is  truly  in  small  amount. 

I  am  not  aware  that  physicians  have  actually  ascertained 
by  experiment  the  lung  capacity  of  perforation  patients. 
For  my  own  part,  I  have  scrupled  to  test  my  patients  in  this 
way.  Their  exhaustion  and  distress  make  it  a  point  of  duty 
in  general  to  omit  this  inquiry. 

The  cough  of  perforation  is  peculiar.  It  is  extremely 
short,  consisting,  for  the  most  part,  of  one  or  two  short  quick 
forcible  expirations.  In  some  cases  this  is  repeated  almost 
incessantly,  the  patient  having  scarcely  time  to  utter  a  word 
or  two  without  being  interrupted.  It  closely  resembles  the 
cough  of  pleurisy.  But  in  addition  to  this  peculiar  cough 
the  loud,  sonorous,  moist,  and  deep  and  protracted  cough  of 
the  third  stage  is  experienced  from  time  to  time. 

The  sputum  is  perhaps  more  scanty  than  during  the  third 
stage.  I  have  seen  it  reduced  to  a  small  amount  of  thin, 
frothy,  gummy-looking  liquid.  I  have  never  seen  blood  in 
the  sputum. 

The  voice  is  with  difficulty  formed  in  bad  cases.  It  is  a  low 
voice,  and  feebly  and  painfully  uttered. 

The  mouth  and  pharynx,  &c,  are  much  the  same  as  in  the 
third  stage.    I  have  seen  the  tongue  as  clean  as  in  health. 
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PART  II. 


CHAP.  XL. 


PRACTICAL  DIRECTIONS. 


Necessity  of  early  Exploration.— Thorough  Examination.— The  Kooni  —  Tern 
perature.— Light.— Silence.— Posture.— Inspection. 

In  the  preceding  part  of  this  work  the  results  of  the  exami- 
nation of  the  phthisical  patient  have  been  fully  given  but  it 
remains  for  me  to  say  how  these  results  are  best  obtained,  so 
that,  by  the  employment  of  the  most  approved  methods  the 
patient  s  disease  may  be  most  clearly  made  out,  and  the  in- 
struction of  the  student  be  consulted. 

Fuxness  of  examination.— When  a  patient  comes  before 
the  physician,  under  circumstances  rendering  it  reasonably 
probable  that  his  symptoms  are  due  to  the  presence  of  pul- 
monary consumption,  however  early,  whether  these  circum- 
stances be  the  actual  symptoms  of  thoracic  disease,  whether 
it  be  that  the  patient  is  himself  suspicious  and  anxious, 
whether  relatives  desire  an  opinion,  whether  an  insurance 
company  seek  information,  or  whether  a  brother  practitioner 
desires  a  second  opinion,  in  respect  of  this  disease,  it  is  most 
important  and  it  is  imperative  that  a  sufficient  examinS 
should  be  made  and  that  at  as  early  a  period  as  possible 

The  very  fact  that  a  patient  seeks  advice  on  his  own  ac- 
count, or  that  he  is  sent  to  us  whether  by  profession^  or 
non-professional  parties,  should  constituted  0^  21 
warrant  for  foU  examination.  This  should  bold^  even  a^ 
parently  trivial  cases,  for  it  often  happens  that  app^X 
very  trivial  cases  are  really  very  serious  ones,  ff  £ 
has  a  patient  been  deprived  of  suitable  medical  freTtment 
how  often  and  how  long  has  he  been  exnnnprl  r^m(;nt> 
agencies;  how  often  has  I  ^teZSuJZ^ 
ooot,  of  a  rumou,  character,  because  he  was  never  to  fl" 
the  end  of  them ;  how  often  ha,  he  taken  social  ste^  injnrion 
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to  himself  and  others, — simply  because  this  rule  has  been 
disregarded  ?  Again,  how  often  has  the  kind,  and  even  the 
skilful  and  deserving,  medical  man  been  the  almost  innocent 
sufferer  in  his  reputation  by  his  too  great  confidence  that  no 
physical  examination  was  required  ? —  and  again,  how  often 
has  the  consulting  physician  and  "  the  second  opinion"  ob- 
tained great,  and  perhaps  not  undeserved,  credit  and  reputa- 
tion by  instituting  that  inquiry  which  the  first,  and  perhaps 
equally  well-informed  physician  had,  from  too  great  ease  of 
mind,  from  dilatoriness,  or  from  modesty,  neglected  to  carry 
out,  but  which  he  was  perfectly  competent  to  institute. 

Take,  again,  the  case  of  the  patient  in  extremis,  even  in  arti- 
culo  mortis ;  we  are  bound  to  make  a  sufficient  examination. 
A  few  minutes  well  employed, — no  pain,  no  inconvenience 
to  the  patient  being  involved, — we  are  enabled  to  pronounce 
positively  on  the  nature  of  the  disease,  to  specify  its  stage, 
its  seat,  and  its  chief  local  characters.  This  is  a  satisfaction 
of  great  price  to  relatives  and  to  the  physician ;  it  may  be, 
too,  to  the  patient  himself,  who  is  yet  called  upon  to  make 
some  important  and  immediate  decision. 

Yet  again,  let  us  imagine  a  case,  by  no  means  very  rare, 
of  a  patient  greatly  reduced  in  flesh,  very  ill,  and  in  daily 
expectation  of  death.  Such  a  patient  has  many  of  the  symp- 
toms which  consumption  produces,  but  which,  in  this  parti- 
cular case  depend  upon  other  conditions  of  a  comparatively 
unimportant  nature.  To  examine  such  a  patient,  to  discover 
only  healthy  respiration  sounds,  and  to  give  a  corresponding 
report,  is  surely  a  service  of  immense  value. 

The  examination  of  a  patient  suspected  of  phthisis  should 
be  undertaken  at  an  early  period.  If  possible,  it  should  be 
made  at  the  first  interview.  If,  however,  time  and  circum- 
stances will  not  permit  of  a  tolerably  full  examination,  it  is 
better  not  to  undertake  it  at  all  at  the  time,  but  to  postpone 
it  to  another  opportunity,  giving  in  the  mean  time  an  opinion 
on  the  symptoms  only,  reserving  a  decided  statement  on  the 
nature  of  the  disease,  and  prescribing  for  urgent  symptoms 
and  offering  some  safe  rules  for  regimen.  It  will  sometimes 
happen  that  the  patient  is  too  ill  at  the  first  interview  to 
submit  to  a  full  and  protracted  examination.  In  this  case, 
the  discovery  of  some  of  the  more  important  signs  should  be 
attempted,  such  as  gurgling,  liquid  crepitation,  and  very  dull 
local  or  general  tympanitic  percussion  sound.  Such  condi- 
tions as  these  signs  reveal  will  afford  prima  facie  grounds  for 
an  opinion  and  indications  for  treatment.  In  the  case  of 
very  nervous  and  very  timid  persons,  it  is  sometimes  neces- 
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sary  to  postpone  full  examination.  The  sight  of  the  stetho- 
scope, the  idea  that  an  examination  is  about  to  be  made, 
causes  so  much  distress  and  agitation  to  some  patients,  that 
it  is  prudent  and  justifiable  to  postpone  the  inquiry.  Chil- 
dren, too,  frequently  evince  a  horror  of  a  strange  doctor,  shriek, 
and  struggle  against  the  attentions  of  their  new  visitor.  In 
such  cases  it  is  better,  in  a  good-natured  manner,  to  retire, 
seem  to  consult  the  little  patient's  feelings,  improve  ac- 
([luiintance  with  them,  and,  when  they  have  lost  all  apprehen- 
sions, which,  like  little  birds,  they  soon  do,  then  to  institute 
a  thorough  inquiry.  When  urgent  inflammatory  symptoms 
are  present,  it  may  be  necessary  at  the  first  interview,  even 
with  refractory  children,  to  permit  of  no  delay.  The  laying 
aside  of  the  stethoscope,  and  employing  the  naked  ear  in  an 
easy  familiar  manner,  will  facilitate  the  examination  as  far 
as  relates  to  auscultation. 

The  examination  should  be  complete.    In  deciding  so  im- 
portant a  question  as  the  presence  or  absence  of  pulmonary 
consumption,  every  reasonable  endeavour  should  be  made  to 
render  our  knowedge  of  the  physical  condition  of  the  chest 
&c,  complete.    To  this  end  no  reasonable  labour  should  be 
spared.    The  patient,  too,  who  .is  to  be  the  chief  gainer  by 
the  scrutiny,  must  aid,  and  make  whatever  sacrifice  of  com- 
fort and  feeling  that  is  reasonably  demanded.    If,  at  the  first 
interview,  circumstances  prevent  the  examination  being  com- 
plete which  should  be  a  rare  case,  an  early  opportunity 
should  be  taken  to  make  it  such.    No  practitioner  should  rest 
satisfied  without  the  assurance,  and  it  should  be  a  well- 
grounded  one,  that  his  examination,  if  really  cursory,  has 
been  as  complete  as  circumstances  reasonably  admit  No 
trivial  or  temporary  circumstances  should  serve,  even  in 
his  own  mind,  to  warrant  an  incomplete  inquiry  for  any 
length  of  time;  certainly  they  will  not  defend  him  against 
blame  on  the  part  of  the  patient,  the  friends,  and  his  more 
active  and  inquiring  professional  brethren.    I  have  known  of 
superficial  inquiries,  and  some  of  them  have  been  pernicious 
to  the  patient,  annoying  to  his  friends,  and  very  injurious  to 
the  reputation  and  comfort  of  the  physician. 

The  cursory,  the  imperfect,  and  slovenly  examination  is  to 
be  eschewed  by  every  medical  man  who  cares  for  his  patient 
or  for  his  own  success.  The  examination  which  answers  to 
this  description,  though,  perhaps,  common  formerly,  is  now 
nearly  extinct ;  yet  as  it  does  occur  from  time  to  time  even 
now,  and  as  we  are  all  prone  to  relapse  into  error  and  culpable 
ease,  it  seems  not  to  be  supererogatory  to  notice  it  here  This 
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examination  consists  of  hurriedly  percussing  the  chest,  through 
the  clothes;  travelling  from  one  part  to  another  before  the  mind 
has  settled  the  character  of  the  sound  emitted  from  the  first 
part ;  the  placing  the  stethoscope  upon  the  upper  front  of  the 
chest  not  made  nude,  and  listening,  even  though  with  some 
attention.  To  practise  such  an  examination,  when  the  prac- 
titioner is  competent  to  do  better  things,  is  culpable.  To 
purchase  ease,  or  a  few  minutes,  by  such  an  unsatisfactory 
proceeding  is  most  improvident.  For  such  results  the  patient 
often  pays  an  enormous  price,  the  price  of  his  health,  his 
prospects,  nay,  life  itself. 

The  examination  of  the  patient  cannot  be  efficiently  per- 
formed unless  a  sense  of  the  serious  character  of  the  inquiry 
prevail.  To  carry  levity  and  jocoseness  into  such  investigations 
is  incompatible  with  the  full  and  clear  results  that  should  be 
obtained.  The  joke,  the  repartee,  and  the  laugh,  are  all 
greatly  opposed  to  an  efficient  and  sober  examination.  Though 
the  patient  may  not  be  aware  of  it,  we  are  really  ascertaining 
whether  there  be  present  conditions  which  affect  most  materi- 
ally the  value  and  the  duration  of  his  life.  While  the  physician 
is  earnest,  and  this  need  not  make  him  gloomy,  or  even  other- 
wise than  cheerful,  he  should  deprecate  every  approach  to 
levity  on  the  part  of  the  patient  or  of  those  friends  who  are 
with  him.  No  rash  or  jocular  assurance  should  come  from  the 
physician,  ere  his  examination  is  well  begun,  that  "  there  is  no 
need  for  examining,"  that  "the  lungs  are  quite  healthy,"  or 
that  he  would  "  insure  his  life  to-morrow."  I  have  seen  the 
laughing  expression  of  the  practitioner,  and  the  comforting 
assurance  of  one  moment,  exchanged  the  next  for  a  very  differ- 
ent look  and  a  very  different  style  of  remark.  The  comforting 
assurance  of  fair  percussion  has  been  quickly  followed  by  the 
gloomy  intimations  of  cavernous  gurgling.  The  physician  is 
frequently  disturbed  by  the  over-confident  patient,  who  as- 
sures him  that  "  there  is  nothing  the  matter,"  that  "  it  is  only 
a  cough,"  and  that  he  does  not  require  a  physician.  All  this 
should  be  prevented,  and  the  physician  permitted  in  peace 
to  arrive  at  a  knowledge  of  the  case,  the  nature  of  which 
cannot  be  altered  in  the  very  least  by  the  comfortable  (for 
the  time)  convictions  of  the  patient.  It  sometimes  requires 
firmness  to  meet  this  evil,  and  it  may  be  necessary  to  speak 
seriously  to  the  patient  upon  the  subject.  He  will  be  the  last, 
if  his  case  be  ill  diagnosticated,  to  excuse  the  physician,  who 
has  permitted  himself  to  be  led  into  error  by  an  ill-timed 
interference,  though  it  has  proceeded  from  himself. 

The  room  in  which  the  patient  is  to  be  examined  will 
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depend  much,  of  course,  upon  his  being  out  of  bed  and  able 
to  move  about,  or  his  being  confined  to  his  couch.  In  the 
latter  case,  no  selection  can  be  made,  and  we  must  simply  see 
that  the  room  is  made  as  available  as  possible  for  the  purpose. 
"When,  however,  the  patient  is  able  to  move  about,  the  room 
selected  for  the  purpose  requires  some  attention.  Is  is  essential 
that  the  temperature  be  above  60°,  and  it  is  of  the  greatest 
importance  that  it  should  possess  a  good  light.  Its  suitable- 
ness for  the  purpose  is  increased,  I  believe,  by  its  having  no 
great  amount  of  soft  furniture,  such  as  curtains  and  carpets, 
which  destroy  sound. 

The  temperature  is  of  great  importance.  A  cold  atmosphere 
will  greatly  interfere  with  the  examination.  In  general  the 
inquiry  will  require  ten  minutes,  and  for  a  man  with  his 
chest  nude  to  stand  that  time  in  an  atmosphere  the  tem- 
perature of  which  is  materially  under  60°,  is  to  bring  on 
tremblings,  which  tend  to  impair  accuracy  of  observation, 
particularly  in  the  early  periods  of  the  first  stage  of  pulmonary 
consumption.  Besides,  the  symptoms  of  the  patient  may  be 
aggravated  by  exposure  to  cold.  The  timidity  of  patients 
tmder  examination  aids  materially  the  tendency  of  cold  to 
produce  shiverings.  This  is  not  confined  to  women  and 
children.  I  have  seen  strong  men  in  rigors  from  this  cause. 
I  remember  seeing  a  stalwart  Life  Gruardsman  in  strong  rigors 
from  exposure  to  a  temperature,  for  a  few  minutes,  not  much 
below  60°.  If  the  patient  be  very  sensitive  to  cold,  which  is 
by  no  means  rare,  he  may  be  placed  near  the  fire,  if  there  be 
one,  and  no  unnecessary  time  should  be  spent.  Inquiries 
which  may  be  made  as  well  when  the  patient  is  dressed, 
should  be  avoided  or  postponed.  I  have  occasionally  seen 
a  man  kept  with  his  chest  nude,  answering  inquiries  for  a 
considerable  time  which  could  have  been  done  as  well  after 
the  examination,  i.e.  after  he  had  dressed. 

The  light  is  of  great  importance.  Good  daylight  is  better 
fchari  an  artificial  light.  In  the  examination  of  the  form  and 
the  movements  of  the  chest,  &c,  a  good  light  is  indispensable. 
1  have  known  good  physicians  overlook  abnormal  conditions 
both  ol  form  and  motion  from  insufficiency  of  fight  The  licrht 
which  answers  best,  in  my  experience,  is  a  front  one,  partly 
on  a  level  with,  or  a  little  above  the  patient.  A  single  li^ht 
i  e.  from  one  window,  coming  direct  to  the  patient,  is  better 
than  a  double  one.  Side  lights  are  to  be  avoided :  thev 
illuminate  one  side  more  than  another,  and  deviations,  slight 
in  extent,  in  relation  to  movements  and  form,  may  therebv 
be  overlooked.  Lights  from  above,  as  sky-lights,  do  not  answer 
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so  well  as  a  single  front  light.  The  patient  should,  if  possible, 
be  placed  opposite  the  middle  of  the  single  front  light.  When 
we  examine  by  artificial  light,  it  should  be  a  strong  one,  and 
placed  or  held  in  front  of  the  patient,  while  the  physician 
examines  on  either  side,  in  strictly  corresponding  positions. 

The  doors  and  windows  should  be  closed  during  an  examina- 
tion. The  chief  advantage  thus  allowed  is  the  prevention  of 
the  entrance  of  extraneous  sounds  when  we  are  auscultating. 
Some  advantage  is  also  procured  by  the  confinement  of  per- 
cussion sounds.  By  the  closure  of  the  doors  and  windows, 
too,  draughts  of  cold  air  are  avoided.  The  patient  and  the 
physician  are  also  less  liable  to  be  disturbed. 

Silence  is  of  the  greatest  consequence.  For  this  reason, 
the  fewer  persons  who  are  present  the  better.  When,  however, 
several  are  present,  it  is  necessary  to  enjoin  silence,  particularly 
during  percussion  and  auscultation.  It  may  seem  unnecessary 
to  speak  of  this,  but  I  have  found  in  practice  that  friends  of 
patients,  even  intelligent  persons,  have  been  disposed  to  talk, 
even  on  irrelevant  matters,  as  if  they  had  been  sitting  in  their 
family  parlour.  They  may  be,  when  thus  transgressing,  politely 
informed  that  silence  is  necessary.  It  is  not  the  silence  of 
the  tongue  only  that  we  have  to  desire.  Fidgety  persons  will 
be  found,  who  are  continually  moving  about,  and  if  dressed 
in  silks,  and  in  the  amplitudes  of  crinoline,  these  inflated 
peripatetics  will  greatly  interfere  with  us,  and  tend  to  cause 
erroneous  conclusions  that  sounds  coming  from  themselves 
originate  in  the  chest  of  the  patient.  Such  persons  must 
receive  a  caution.  We  can  scarcely  overrate  the  impor- 
tance of  silence.  I  have  myself  experienced  much  inconve- 
nience by  the  simple  cracking  of  coal  fires,  and  the  rushing 
noise  of  gas,  when  put  strongly  on.  Persons  who  cough 
should  be  requested  to  leave ;  crying  children  are  not  for  a 
moment  to  be  tolerated.  At  the  hospital,  I  am  often  induced, 
in  order  to  avoid  serious  acoustic  errors,  to  request  coughing 
patients,  when  they  are  able,  to  leave  the  ward  in  which  I  am 
making  a  careful  examination.  The  evil  from  this  interruption 
at  the  hospital  is  sometimes  very  serious,  and  has  occasionally 
suggested  to  my  mind  that  for  patients  out  of  bed,  a  room 
might  be  advantageously  fitted  up,  in  which  to  examine  them 
in  succession. 

The  patient  is  to  be  assured  and  comforted.  He  is  to  be 
kindly  and  considerately  treated.  It  is  well  to  inform  him 
that  he  has  not  been  specially  selected  for  examination, 
because  his  case  is  specially  serious,  and  that  all  patients, 
even  with  only  apparently  trivial  symptoms,  are  similarly 
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dealt  with.  This  assurance  will  frequently  succeed  in  giving 
courage  to  the  patient,  and  in  tranquillizing  his  respiration! 
A  few  kind  words  adapted  to  the  patient's  case  will  often 
be  necessary,  and  produce  an  immediately  soothing  influence. 
Observations  respecting  the  real  or  suspected  habits  of  the 
patients,  abrupt  questions  as  to  the  cause  of  death  of  a  father 
or  a  mother,  or  of  a  child,  are  calculated  to  throw  the  patient 
into  agitation  and  into  uncontrollable  fits  of  crying,  rendering 
all  attempts  at  auscultation  perfectly  nugatory. 

For  the  performance  of  the  greater  part  of  the  physical 
examination,  the  standing  position  of  the  patient  is  the  most 
suitable:  the  physician  standing  also.    In  this  attitude  of 
the  patient,  the  physician  can  inspect  the  various  aspects 
ot  the  chest  by  walking  round  it.     Or  the  chest  of  the 
patient  is  brought  into  view  at  its  different  parts  in  suc- 
cession, by  simply  turning  the  patient  round.     In  this 
posture  the  form  and  movements  of  the  whole  thorax  are 
seen;   the  chest  may  be  felt,  percussed,  auscultated  and 
measured  with  great  advantage.    The  patient  is  enabled  to 
move  his  arms  freely  about,  to  bend  forward,  to  lean  to  a 
side,  and  to  place  his  hands  over  his  head.    But  in  order  to 
adopt  this  position  during  the  examination,  some  considerable 
strength  on  the  patient's  part  is  required.    Many  persons 
who  are  able  to  come  to  the  house  of  the  phvsician  are 
unable  to  bear  this  fatigue,  and  it  is  necessary  to  exchange 
it  for  the  sitting  or  recumbent  posture.   I  have  seen  patients 
not  greatly  wasted,  faint  under  the  fatigue  and  excitement  of 
the  erect  examination.    But  when  the  patient  is  unable  to 
nave  the  whole  examination  performed  in  the  standing  at- 
titude, part,  viz.  the  inspection  may  perhaps  be  so  carried  out. 

Ihe  sitting  posture  I  have  found  less  convenient  for 
myself,  both  m  respect  of  ease,  which  is  of  great  consequence 

PuUt  "rrt10^  and/1S°  f°r  COrrectM-  of  observaW 
but  it  is  not  greatly  inferior  to  the  erect  posture,  while  to 
.  rnany  patients,- those  who  are  weak  and  nervous,  it  is  more 
tolerable,  and  is  less  frequently  attended  with  trembling  and 
disposition  to  fainting  than  the  erect  posture.  b 

Je^^heZ^  P08^  bed,  or  »P°n  -  couch  is,  in  some 
cases,  the  only  one  which  is  admissible  on  account  of  the 
exhaustion  and  suffering  of  the  patient.    When  feverish 
when  weak,  as  the  patient  often  is  in  the  second,  third  and 
fZTL     T  m-  thl  f°Urth  ^  of  the  dfcea  e, the  re- 

the  cases  indicated,  the  l^^t^ffSSJ 
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bed  for  a  minute  or  two  while  the  dorsal  aspect  of  the  thorax 
is  expeditiously  examined.  Even  the  exhausted  patient  may 
be  made  to  lie  alternately  on  both  sides,  and  he  may  be 
induced  sometimes  to  lie  prone  for  a  moment  or  two. 

When  the  patient  is  suffering  from  acute  intercurrent 
inflammation,  the  examination  should  be  carried  on  in  bed, 
and  the  patient  should  make  little  or  no  effort. 

In  the  case  of  haemoptysis,  special  precautions  are  necessary. 
Percussion  should  be  gentle,  and  the  patient  should  not  be 
directed  to  speak  much  or  to  cough.  If  the  patient  be  in- 
duced to  cough,  haemoptysis  may  be  increased  or  made  to 
return  with  violence  when  it  has  already  abated. 

When  the  patient  experiences  pain  on  the  surface  of  the 
chest,  percussion  often  causes  severe  and  acute  suffering: 
this  therefore  should  be  very  gentle.  The  stethoscope  some- 
times causes  so  much  pain  that  the  patient  winces  much, 
and  thus  interferes  with  auscultation.  Under  such  cir- 
cumstances, the  practitioner  will  press  very  lightly  with  his 
head.  In  such  cases,  I  have  found  the  double  and  the 
differential  stethoscope  very  useful,  and  readily  tolerated  by 
the  patient.  The  water  pad  or  hydrophone  applied  under 
them,  will  deprive  the  examination  of  every  vestige  of  dis- 
tress. The  naked  ear,  too,  in  such  cases,  is  better  than  the 
wooden  stethoscope.  Children,  when  very  young,  may  be 
examined  in  the  arms  of  the  mother  or  of  female  friends. 
They  frequently  refuse  to  be  otherwise  reconciled  to  our 
attentions.  When  examining  the  posterior  aspect  of  the 
thorax,  the  young  patient  may  be  placed  over  the  mother's 
shoulder,  and  have  its  attention  diverted. 

It  is  not  essential  in  every  examination  of  a  patient  for  the 
first  time  that  all  the  usual  tests  should  be  employed.  When 
the  chest  is  very  tender,  slight  percussion  only  can  be  em- 
ployed ;  when  the  patient  is  in  bed  and  very  ill,  mensuration 
may  be  postponed  or  altogether  omitted.  Auscultation,  how- 
ever, cannot  be  dispensed  with  under  any  circumstances.  • 
But  the  vital  capacity  should  on  no  account  be  taken  the 
first  examination,  unless  the  patient's  strength  and  composure 
are  very  considerable.  No  one  would  think  of  this  test  in 
cases  of  exhaustion  or  timidity.  Nor  is  it  proper  in  very 
serious  cases  to  make  observations  with  stethometers  and 
other  useful,  but  now  inappropriate,  instruments,  the  results 
of  which  would  be  beneficial  rather  to  science  generally,  and 
the  physician,  rather  to  than  the  patient.  In  all  examinations 
of  the  phthisical,  or  of  those  suspected  of  phthisis,  it  is  of 
extreme  importance  that  we  should  inquire  most  into  those 
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points  which  are  of  greatest  consequence.  The  grand  auscul- 
tatory signs  are  of  more  importance  than  refinements  in 
mensuration  and  shape,  and  when  circumstances  permit  of 
only  a  few  minutes'  examination,  this  should  not  be  forgotten. 
To  apply  stethometers,  goniometers  and  laryngoscopes  in  a 
case  of  perforation  of  recent  occurrence,  and  attended  with 
agony,  is  not  only  injudicious,  but  argues  the  absence  of 
common  sense,  the  highest  attribute  in  the  character  of  a 
physician.  Attempts  at  unnecessarily  copious  information  do 
not  always  escape  the  critical  notice  of  the  patient,  or  of  his 
non-professional  friends  standing  at  the  bed-side. 

The  patient,  standing  or  sitting  before  the  physician,  for 

the  occupancy  of  the  bed  we  must  regard  as  an  exceptional 
case,— the  chest  is  to  be  totally  denuded.  The  patient,  after 
having  been  told  to  uncover  his  chest,  after  having  taken  off 
Ins  coat  and  waistcoat,  will  often  ask  whether  he  is  to  take 
off  his  shirt?  and  having  had  his  directions  again  plainly 
given,  and  having  taken  off  his  shirt,  will  repeat  the  same 
question  in  reference  to  his  flannel  waistcoat.  It  is  not 
without  a  considerable  trial  of  patience  on  the  part  of  the 
physician,  m  some  cases,  that  the  patient  will  comply  with 
the  very  plainest  directions  to  undress  his  chest ;  for  intelli- 
gence and  disease  are  not  inseparable,  as  I  have  often  found 
in  the  out-room  of  the  Hospital  for  Consumption.  However 
temper  must  be  maintained. 

When  inspecting  a  chest  at  the  hospital,  I  place  myself 
before  it,  and  move  from  side  to  side.  I  endeavour  to  look 
also  from  above.  I  examine  and  note  the  shape,  its  great 
characters,  such  as  its  breadth  and  depth.  The  peculiarities 
of  the  natural  conformation  being  noted,  I  regard  those  that 
have  evidently  been  acquired.  The  apparently  mere  osseous 
deviations  m  shape  are  noted  and  separated  from  those  that 
are  produced  by  internal  disease.    The  mere  professional  or 

[ct  »ZrV?  f  he  SFT'  Tth  its  elevated  8t0«lder  on  one 
Z ti r  n    18  fpressed  shoulder  011  the  other,  arrests  my  at- 

uSicu  7  °r  a  m°ment-  1  l0°k  t0  See  whetber  th/two 
^eZZit/.T^  ^  TT1^  P™mi»ent,  and  that  they 
XrT ?f  I  ♦  ^  If  °ne  be  flatt6ned  spared  with  the 
o the    I  look  to  the  spine  and  observe  whether  it  is  curved 

n  la  °  Tft0th°  Paf  °f  thG1CheSt  t0  See  wheth-  tuey "re 
-o.  maJ.    If  the  spine  be  curved,  and  other  parts  of  the  chest 

be  abnormal  in  shape,  as,  for  instance,  one  shouldei  be  1  52 

god  the  other  be  ow,  and  the  sternum  be  protuberant  or  ob 

h'jiie  in  its  direction,  for  the  moment  I  attach  S "import 

ance  to  it    But  if  the  spine  be  free  from  curvature, !lnX 
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be  an  obvious  want  of  motion  in  the  part  during  respiration, 
I  regard  the  flattening  as  a  presumptive  sign  of  pulmonary 
disease,  and  that,  most  probably,  of  a  tubercular  character. 

A  comparatively  small  lateral  region  occurring,  with  flat- 
tening at  the  subclavicular  region,  for  the  most  part  indicates 
the  consolidation  of  phthisis  and  of  phthisical  pneumonia. 

In  inspecting  the  chest,  I  note,  as  a  most  significant  sign, 
the  pulsation,  the  waving  pulsation,  of  the  heart  at  the  first 
and  second  intercostal  spaces,  continuing  even  during  expi- 
ration, often  increased  at  this  time.  This  waving,  it  may  be 
stated,  is  more  common  at  the  second  space  than  at  the  first. 
If  in  a  case  of  a  patient  wasted  with  chronic  disease,  cough, 
and  sputum,  and  troubled  with  shortness  of  breath,  and  pre- 
senting some  flattening  of  the  subclavicular  region,  it  be  pre- 
sent, I  have  generally,  almost  always,  found  that  it  is  a  result 
of  phthisis  in  the  third  stage.  On  witnessing  this  waving, 
superficial,  fluctuating  kind  of  motion,  I  have  frequently  been 
enabled  to  pronounce  correctly  upon  the  true  condition  of  the 
patient.  It  has  enabled  me  to  say,  "there  is  a  cavity  on  this 
side ;"  and  I  have  scarcely  ever  been  deceived,  or  have  re- 
ceived correction  from  the  application  of  the  stethoscope  or 
of  other  means  of  exploration. 

In  employing  the  test  of  ocular  inspection,  we  must  regard 
the  muscles.  These  are  often  found  in  a  strained,  projecting 
position,  and  of  a  somewhat  cord-like,  or  even  stringy  cha- 
racter. When  the  chest  is  percussed,  I  have  seen  the  muscles 
involuntarily  contract.  This,  of  course,  is  of  no  moment. 
The  veins  of  the  chest  and  neck  must  be  inspected.  Nume- 
rous blue  and  dilated  veins  coursing  over  the  chest  have,  for 
the  most  part,  associated  with  them  pulmonary  or  cardiac 
disease. 

Dilated  veins  in  the  neck  indicate  intra-thoracic  disease. 
When  we  observe  dilatation  confined  to  one  external  jugular 
vein,  we  shall  generally  find  phthisis,  in  its  second  or  third 
stage,  in  the  lung  of  the  corresponding  side.  There  are  cases, 
however,  in  which  this  partial  dilatation  is  due  to  cardiac 
disease  and  mediastinal  tumours,  and  to  aneurism  within  the 
thorax. 

We  note  the  various  aberrations  from  the  normal  move- 
ments of  the  thorax,  whether  they  relate  to  the  external 
muscles,  the  elevation  of  the  ribs,  the  descend  of  the  ribs  and 
sternum,  and  even  the  rise  and  fall  of  the  abdomen  in  the 
acts  of  inspiration  and  of  expiration. 
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Percussion. —  Simple  Percussion.— Percussion  Hammers. —  Pleximeters.— Dr. 
Aldis's  Ecliometer.— Dr.  Sibson's  Pleximeter. 

Percussion.— After  inspection  of  the  form,  size,  and  move- 
ments of  the  thorax,  the  next  step  is  to  percuss  the  chest.  To 
effect  this  object  fully,  I  invariably,  in  the  case  of  females, 
remove  all  head-dresses  that  come  down  below  the  ear,  and  I 
place  ringlets  out  of  my  way.    If  we  percuss  the  patient  in 
bed,  we  should  remember  that  such  soft  material  as  a  feather 
bed  dulls  sound.    Percussion  informs  us,  in  a  general  man- 
ner, of  the  proportion  of  air  and  solid  parts,  and  of  the 
facilities  for  vibration  which  hold  in  respect  of  the  parts  per- 
cussed, and  of  the  parts  to  which  the  percussion  blow  reaches. 
A  material  excess  of  solid  parts,  a  material  diminution  of  air, 
a  material  excess  of  air  and  a  loss  of  freedom  for  vibration' 
are  revealed  by  the  act  or  art  of  percussion.    The  seat,  the 
extent  of  certain  percussion  sounds,  quoad  space  and  amount, 
further  suggest  the  nature  of  the  disease  producing  the  ob- 
served results  ;  but  auscultation,  and  the  history  and  the  con- 
dition of  the  patient  as  to  symptoms,  are  necessary  to  denote 
with  exactitude  the  precise  and  certain  nature  of  the  morbid 
conditions. 

When  the  form  of  the  chest  is  natural,  as  is  often  the  case  in 
the  first  stage  of  phthisis,  and  nothing  during  inspiration  is  dis- 
covered to  throw  suspicion  upon  any  particular  part  of  the  chest 
it  is  best  in  percussing  to  proceed  from  the  apex  downwards 
to  the  base  m  front,  taking  in  succession  double  observations 
he.  observations  on  both  sides  of  the  chest  at  strictly  corre- 
sponding parts.    Thus  we  percuss  the  space  lying  between  the 
clavicle  and  the  scapula  above,  on  one  side,  and  then  percuss 
the  .same  region  on  the  other.    By  comparing  sounds  thus 
obtained  from  the  two  sides,  a  difference  in  resonance  or  in 
duration  will  frequently  be  appreciated,  when  in  their  naked, 
absolute  characters  they  would  pass  as  presenting  nothing 
abnormal     After  having  percussed  the  whole  front  of  the 
chest,  the  lateral  regions  are  to  be  examined  ;  the  arms,  which 
had  previously  been  kept  in  a  hanging,  easy  posture,  are  now 
to  be  elevated  over  the  head,  with  the  hands  clasped,  and 
resting  upon  it.    The  double  observation  is  again  to  be  made 
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Here,  in  the  first  stage  even,  in  some  cases,  a  difference  of 
resonance  will  be  obtained,  for  congestion,  and  even  some 
decree  of  hepatization  are  not  uncommon.  For  the  most 
part,  marked  abnormal  percussion  sounds  are  obtained  poste- 
riorly, only  low  down  below  the  angle  of  the  scapula.  Be- 
neath this  point,  in  a  large  proportion  of  first  stage  cases, 
shortness  of  duration,  and  some  degree  of  dulness  are  pro- 
curable. In  almost  all  cases  of  the  second  and  third  stages, 
percussion  at  the  base  is  sensibly  modified.  In  the  fourth 
stage,  percussion  resonance  is  tympanitic,  even  though  a  con- 
siderable amount  of  effusion  have  taken  place. 

The  percussion  of  patients  in  the  first  stage  of  phthisis  re- 
quires more  care  and  circumspection  than  in  the  later  stages. 

When  phthisis  has  greatly  advanced,  and  depression  of  the 
upper  and  anterior  part  of  the  chest  has  taken  place,  or  when 
the  heart  is  seen  or  felt  beating  at  the  second  interspace,  I  at 
once  percuss  these  parts,  and  generally  obtain  an  amount  of 
information  almost  decisive  of  the  question  of  excavation.  In 
such  cases  a  dull  sound  is  usually  obtained,  and  the  stetho- 
scope immediately  after  reveals  some  of  the  signs  proper  to 
cavities  already  noticed.  The  great  features  in  the  case  that 
relate  to  disease  and  life  prospects  are  fully  and  momentarily 
made  out.  Further  examination  may  now  be  carried  out;  but 
the  grand  facts  have  been  already  obtained,  and  if  the  patient 
be  exhausted,  the  further  exploration  need  not  be  very  minute. 

In  order  to  know  that  the  percussion  sounds  obtained  from 
the  chest  suspected  of  phthisis  are  healthy  or  unhealthy,  it  is 
necessary,  and  of  the  very  first  importance,  that  we  should 
know  the  percussion  sounds  appertaining  to  the  chest  known 
to  be  healthy.  I  shall  not  in  this  place  describe  the  na- 
tural or  normal  healthy  sounds  :  these  are  to  be  learned 
only  by  practising  percussion  on  healthy  persons.  With  a 
view  to  the  acquisition  of  knowledge  highly  important, 
the  future  percussor  should  examine  the  chests  of  persons 
at  all  periods  of  life,  childhood,  puberty,  early  middle  and 
advanced  adolescence.  The  chest  of  the  foetus  and  the  newly- 
born  infant  should  not  be  omitted.  The  percussion  in  re- 
spect of  these  periods  of  life,  I  would  only  now  say,  varies 
very  considerably.  In  the  foetus,  percussion  is  short-dullish. 
In  the  infant,  child  and  youth,  it  is  resonant.  In  the  young 
adult,  it  is  resonant  and  bold.  In  the  old  adult,  it  acquires  a 
degree  of  shortness  from  the  rigidity  of  the  bones.  In  some, 
and  these  are  not  few,  the  rigidity  of  the  bones  is  counteracted 
and  exceeded  by  the  influence  of  emphysema,  and  we  have 
then  a  more  than  usually  resonant  percussion  sound. 
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In  percussing,  various  methods  are  employed :  one  physi- 
ciau  preferring  one  method,  another  preferring  a  different 
one.    Without  arrogating  to  myself  superior  judgment,  I 
may  be  permitted  to  describe  my  own  method  first.  My 
method  is  the  mediate  one.    I  make  use  of  the  hammer  and 
the  pleximeter  that  nature  has  kindly  provided  me,— those 
winch  cost  nothing,  that  require  no  box  or  case,  and  that, 
moreover,  cannot  be  left  behind.    In  a  word,  I  employ  the 
fore  and  middle  finger  of  the  right  hand  as  a  hammer,  and 
the  fore  finger  of  the  left  hand  as  a  pleximeter.    The  first 
strike  the  blow,  the  other  receives  it.   I  find  the  employment 
of  these  parts  only  amply  sufficient  in  most  cases.  When 
a  very  strong  blow  is  to  be  made  use  of,  the  ring  firmer  of  the 
right  hand  is  added  to  the  others. 

The  finger  employed  as  a  pleximeter  or  blow  receiver  is 
laid  gently  and  with  a  little  pressure  over  the  part  to  be  per- 
cussed, with  the  back  or  hard  or  bone  part  looking  outward 
JNo  air  is  allowed  between  the  finger  or  fingers  and  the  chest, 
otherwise  a  pseudo  cracked-pot  or  clink  sound  may  be  ob- 
tained by  its  expulsion.  The  finger  is  laid  across  a  rib,  or 
which  is  better,  in  an  intercostal  space.  I  find  in  many  cases 
that  the  finger  fits  best  applied  to  the  interspace ;  and  I 
believe  that  a  given  blow  produces  a  fuller  sound  when  the 
finger  is  placed  there  than  when  placed  upon  the  rib.  When 
the.  intercostal  space  is  depressed  either  from  plastic  adhe- 
sions or  from  wasting,  it  is  best  to  place  the  finger  in  it  and 
not  across  it.     Air  expulsion  sounds  are  thus  avoided. 

±he  finger  or  fingers  employed  to  give  the  blow  should  fall 
neatly  and  decidedly  upon  the  middle  of  the  back  of  the 
pleximeter  finger^  A  moderate  blow  is  perfect! v  sufficient  in 
ordinary  cases.  The  hammer  fingers  need  not  be  raised  above 
the  pleximeter  finger  more  than  one  or  two  or  three  inches, 

tionV^7  ^flt0  ^  COnfining  the  sta- 

tion to  this  extent,  the  danger  of  a  side  blow  being  struck 

or  of  missing  the  finger  altogether,  is  avoided.    The  finders 

S  !  an"  ^  "ght  ^eS-i  The  arm  Med  SCarcelJ  b«  moved 
The  hand  is  moved  simply  upon  the  arm.    By  attending  to 

this  and  keeping  the  finger  points  at  the  same  level,  a  clean- 
ness of  blow,  so  to  speak,  is  secured,  difficult  to  obta  n  by 
great  movements  of  the  arm  and  shoulders  7 
We  Jould  avoid  heavy,  clumsy  blows.  I  have  seen  the 
arm  and  the  shoulder  employed  in  percussion,  and  the  finders 
•separated  from  the  chest  about  a  foot.  Such  percussion 
«  inexact,  painful  to  the  patient,  and   conveySP  an  m- 


310 


PERCUSSION. 


pression  of  awkwardness  and  unsldlfulness  that  had  better  be 
avoided. 

Considerable  force  is  occasionally  justified  when  moderate 
percussion  fails  to  detect  a  departure  from  the  healthy  sound. 
In  deep-seated  tubercle  rather  forcible  percussion  will  some- 
times elicit  a  degree  of  dulness  when  this  cannot  be  obtained 
by  light  tapping.  A  strong  blow  in  cases  of  empyema,  and  in 
perforation  too,  seems  to  effect  a  contrast  which  is  not  so  well 
secured  by  gentle  percussion.  A  strong  blow  is  also  justi- 
fiable if  we  desire  that  the  character  of  the  percussion  sound 
should  be  heard  by  several  bystanders. 

When  the  blow  is  struck  upon  the  finger,  this  part  should 
be  immediately  dealt  with,  so  as  to- avoid  constraining  pressure, 
for  the  production  of  sound,  as  I  have  already  often  said,  is 
greatly  hindered  by  pressure. 

The  mode  in  which  the  finger  acts  which  serves  to  receive 
the  blow  has  been  little  noticed.  The  employment  of  this 
part  is  very  necessary,  for  if  we  attempt  to  percuss  without  it 
or  without  a  pleximeter,  we  fail  much  in  our  efforts.  Even 
if  we  percuss  the  soft  part  of  the  finger  instead  of  the  hard 
part,  the  result  is  greatly  inferior.  When  the  naked  chest  is 
struck  directly,  the  fleshy  parts  act  so  as  to  prevent  that 
amount  of  forcible  collision  sufficient  to  set  the  contained 
parts  of  the  chest  into  sonorous  vibrations.  When  the  hard 
part  of  the  finger  is  struck,  forcible  collision  is  produced,  and 
this  is  transmitted  to  the  parts  beneath,  now  rendered  more 
solid  by  the  pressure  of  the  finger.  Percussion  of  the  clavicle, 
as  it  is  little  covered  with  soft  parts,  does  not  require  a  finger 
to  be  placed  upon  it,  for  the  collision  between  it  and  the  end 
of  the  finger  is  sufficient  to  throw  the  parts  beneath  into 
sonorous  vibrations. 

The  cracked-pot  sound  is  best  elicited  by  a  smart,  clean, 
strong  blow.  We  should  aim  well,  for  faulty  efforts  do  not 
succeed,  and  by  partially  emptying  the  cavity  of  air,  may 
frustrate  other  blows,  however  well  delivered. 

Hammers  have  been  recommended  by  various  physicians  for 
the  purpose  of  giving  the  blow.  It  has  been  said  that  greater 
uniformity  of  force  is  thus  secured.  ButI  myself  have  not  found 
the  employment  of  a  hammer  of  much  use.  In  ordinary  per- 
cussion I  infinitely  prefer  my  naked  hand  and  fingers,  the  move- 
ments of  which  I  can  regulate  fully  as  well  as  those  of  a  ham- 
mer. Besides,  I  obtain  the  benefit  of  the  perception  of  chest 
resistance.  The  hammer  strikes  a  pleximeter,  for  the  most 
part  a  disc  of  ivory  or  indiarubber.  The  hammer  is  usually 
formed  of  steel,  and  is  about  four  inches  in  length.   The  part 
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which  comes  in  contact  with  the  pleximeter  is  tipped  with 
a  point  of  indiarubber.  There  are  some  occasions  on  which 
such  an  instrument  may  be  useful, — when  a  heavy  blow  is 
required,  which,  however,  must  be  rare ;  when  it  is  necessary 


Hammer. 


to  elicit  loud  soimds,  as  in  teaching  students ;  or  when  the 
arms  and  hand  of  the  percussor  are  feeble.  Dr.  Theophilus 
Thompson,  I  believe,  had  a  very  healthy  view  of  the  value  of 
the  hammer.  When  that  physician  lost  much  of  the  muscular 
power  of  the  hand  and  arm,  he  proposed  to  bring  this  instru- 
ment to  his  aid  in  percussion,  as  he  himself  informed  me. 
I  fear  his  death  soon  after  prevented  him  or  his  patients 
benefiting  by  his  proposal.  The  hammer  is  much  employed 
upon  the  continent.  Dr.  Hughes  Bennett  employs  it,  and 
probably  his  success  in  procuring  the  cracked -pot  sound  is 
connected  with  this  fact. 

Pleximeters,  or  substitutes  for  the  blow-receiving  finger, 
have  been  recommended.  That  of  Piorry,  the  inventor  of 
this  aid,  is  made  of  ivory,  being  a  thin  oval  disc,  an  inch  and 
a  half  long,  and  about  three  quarters  of  an  inch  wide  at  its 
widest  part. 


Piorry's  Pleximeter. 


Some  pleximeters  have  been  formed  of  indiarubber.  I 
have  employed  these  instruments,  but  I  have  abandoned 
them  m  ordinary  percussion.  I  found  that  they  produced 
sounds  of  themselves  rather  than  of  the  chest.  They  fitted 
ill  in  wasted  patients.  I  have  found  air  confined  under 
them,  and  again  this  has  been  expelled  with  a  noise  often 
clinking  during  percussion.    They  are  greatly  inferior  to 
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the  finger  in  respect  of  the  sense  of  resistance,  and  of  nice 
ready  management.  When  the  hammer  is  employed,  the 
pleximeter  is  essential.  The  pleximeter  is  to  he  placed  in  or 
over  an  intercostal  space,  or  upon  a  flat  surface,  and  fitted  well 
with  gentle  pressure  upon  the  body,  and  held  by  the  thumb 
and  forefinger  of  the  left  hand.  It  may  be  employed  together 
with  a  hammer  or  with  the  fingers.  The  blow  is  struck  at 
the  middle. 

An  instrument  combining  both  a  pleximeter  and  a  hammer 
was  contrived  by  Dr.  Aldis  some  years  ago.  It  consists  of  a 
hammer  moving  on  a  fulcrum,  and  of  a  disc  of  cork  which 
receives  the  blow  of  the  hammer.  The  cork  disc  is  placed 
upon  the  chest,  and  the  hammer  is  raised  by  the  finger  to 
the  required  height.  The  higher  the  hammer  is  raised,  the 
more  force  is  obtained.  The  hammer  falls  by  the  operation 
of  a  spring.  Great  uniformity  of  blow  is  obtained  by  this 
instrument.  This  ingenious  contrivance  has  obtained  the 
name  of  echometer.  I  have  made  use  of  the  original  instru- 
ment, kindly  lent  to  me  by  its  author.  While  the  sound 
obtained  by  the  echometer  varies  sensibly  with  the  resonant 
quality  of  the  chest,  I  must  confess  that  the  sound  of  the 
instrument  itself  has  perplexed  me,  and  I  have  missed  that 
fine  adjustment  and  appreciation  of  the  blow,  and  of  the 
resistance,  and  also  the  power  of  immediately  suspending 


Dr.  Aldis's  Echometer. 

pressure  which  I  enjoy  in  simply  vising  the  unaided  fingers. 
Besides,  the  force  cannot  be  greatly  varied  as  when  the 
fingers  are  employed,  and  I  have,  in  using  the  echometer, 
soon  found  my  hand  to  become  fatigued.  It  may,  however, 
be  useful  in  teaching  percussion  to  a  class. 

Dr.  Sibson's  pleximeter. —  Dr.  Sibson  has  more  recently 
contrived  an  instrument  of  a  similar  character.  Dr.  Sibson's 
pleximeter  consists  of  a  plate  of  ivory  which  receives  the 
blow,  and  of  a  brass  hammer  or  weight  working  in  a  metal 
frame.  The  weight  or  hammer  is  raised  by  the  fingers;  these 
being  removed,  the  weight  or  hammer  falls  upon  the  ivory 
plate  by  the  elasticity  of  an  indiarubber  band  connecting 
the  weight  or  hammer  with  the  ivory  plate.  The  hammer 
works  perpendicularly  to  the  plate.  I  have  carefully  expe- 
rimented with  this  instrument,  and  I  must  admit  it  to  be  a 
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superior  and  valuable  instrument.  The  working  of  this  instru- 
ment is  easy,  the  hand  does  not  become 
tired,  it  is  little  formidable  in  aspect  to  the 
patient,  it  is  not  expensive,  and  the  force 
can  be  nicely  varied.  The  different  degrees 
of  resonance  are  well  marked  by  this  in- 
teresting and  pretty  instrument.  If  we 
percuss  the  crown  of  a  hat,  a  different  note 
is  obtained  by  any  move  of  one  quar- 
ter of  an  inch  from  the  centre  towards  the 
edge.  The  degrees  of  resonance  are  also 
well  made  out  upon  the  phthisical  chest. 
Perhaps  for  a  physician  not  yet  able  to 
make  uniform  strokes  with  his  fingers, 
this  instrument  would  be  useful.  But  I 
must  confess,  that  in  infinite  variation  of 
force,  and  in  rapidity  and  nicety  of  per- 
cussion, the  fingers  of  the  practised  per- 
cussor  are  greatly  superior. 

Dr.  Sibson's  Pleximeter. 


CHAP.  XLII. 

INSTRUMENTS. 


Auscultation.— Immediate.— Mediate.— Laennec's  Stethoscope.— Solid  and  hol- 
low Stethoscopes.— Materials  for  Stethoscopes.— Construction.— Application 
— .hxtraneous  Sounds. 


Auscultation.— After  having  obtained  every  reasonable 
information  from  the  practice  of  percussion,  the  patient  sus- 
pected of  pulmonary  consumption  is  now  to  be  submitted  to 
the  test  of  auscultation.  In  every  stage  of  the  disease,  this 
test  reveals  facts  of  the  highest  importance ;  it  is  the  most 
valuable  one  which  we  possess,  but  it  is  in  the  first  stage  of 
the  disease  that  auscultation  exceeds  most  in  importance  all 
other  modes  of  investigation.  We  obtain  much  light 
direction  and  suggestion,  from  the  coarse,  deficient  in- 
spiratory sound,  and  the  coarse  prolonged  sound  of  expiration 
in  the  first  stage.  The  moist  crackling  of  the  second  stao-e 
is  most  significant.  The  cavernous  blowing  in  and  out  the 
cavernous  voice,  and  the  cavernous  gurgling,  speak  with  force 
of  most  serious  disruption  in  the  third  stage.  The  amphoric 
blowing,  the  amphoric  diffused  vault-like  voice,  and  the 
metallic  tinkle  convey  truths  to  the  mind  at  once  of  the 
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most  unquestionable  import,  and  of  the  saddest  significance 
in  the  fourth  stage  of  the  disease. 

While  auscultation  is  of  more  relative  importance  in  the 
first  stage  than  in  the  second,  it  is  also  more  delicate,  and 
demands  more  care  and  circumspection.  Its  results,  too,  are 
more  liable  to  be  confounded  with  those  of  auscultation  in 
other  diseases.  For  these  reasons  auscultation  in  the  first 
stage  should  be  undertaken  with  great  care,  and  all  diligence 
should  be  exercised  to  attain  the  utmost  possible  information. 
In  the  second  stage,  the  discovery  of  the  proper  sign  is  easy. 
In  moist  cavity  cases  of  the  third  stage,  and  in  large  dry 
cavity  cases,  auscultation  readily  reveals  the  true  nature  of 
the  disease;  but  there  are  not  a  few  examples  of  old,  dry,  con- 
tracting cavities,  which  by  their  silence  and  the  absence  of  posi- 
tive characters,  are  not  so  easily  made  out,  and  that  require 
continued  examination  and  repeated  exploration.  In  the  fourth 
stage  of  the  disease,  nicety  of  observation  is  required.  When 
pulmonary  respiration  is  yet  to  some  extent  continuing, 
which  is  occasionally  the  case,  the  amphoric  respiratory  sounds 
may  be  overlooked,  for  they  are  sometimes  feeble  and  restricted, 
quoad  space.  The  metallic  tinkle,  too,  though  present,  is 
liable  to  pass  unnoticed,  and  the  amphoric  voice  and  cough 
may  not  be  explored  at  all.  But  it  may  be  truly  said  that, 
with  the  exception  of  the  very  early  period  of  the  first  stage 
of  phthisis,  auscultation,  if  carefully  practised,  will  never 
long  fail  to  denote  the  disease. 

Auscultation  is  either  mediate  or  immediate.  The  applica- 
tion of  the  naked  ear  to  the  chest  to  be  explored  constitutes 
immediate  auscultation.  The  obvious  indelicacy  of  this  practice 
forms  an  objection  to  it.  The  untidy  habits  of  patients,  too, 
form  another.  Another  objection  is  derived  from  the  fact 
that  angular  projecting  or  depressed  spots  do  not  admit  of  the 
ear  correctly  fitting.  Yet  it  is  sometimes  advisable  to  adopt 
this  form  of  auscultation.  The  chief  occasions  on  which  I 
have  made  use  of  this  practice,  has  been  when  I  have  found 
a  patient  in  bed  and  unable  to  sit  up  above  a  moment  or  two. 
The  head  of  the  auscultator  may  be  inserted  between  the 
patient  and  his  pillows,  and  the  ear  rapidly  moved  over  the 
whole  posterior  aspect  of  the  thorax.  It  is  a  more,  difficult 
matter  to  insert  the  head  in  the  same  place  with  a  stethoscope 
half  a  foot  long  applied  to  the  ear.  Some  physicians,  I  ob- 
serve, constantly  examine  the  dorsal  surface  of  the  chest  in 
this  way,  and,  as  the  surface  is  flat,  or  gently  rounded,  the 
ear  is  conveniently  fitted  upon  the  patient,  and  thus  extraneous 
sounds  are  denied  admission,  and  the  sounds  conveyed  into 
the  ear  are  denied  exit.    Children  will  occasionally  submit  to 
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immediate  auscultation  when  they  will  struggle  against  the 
application  of  the  stethoscope.  When  immediate  auscultation 
is  practised,  a  smooth  napkin  or  towel  should  be  laid  upon 
the  chest.  In  auscultating  in  this  manner,  considerable  in- 
crease of  sound  or  hearing,  in  force  and  in  resonance  or  dura- 
tion, is  secured  by  closing  the  opposite  ear  with  the  finger.  The 
finger  is  simply  to  be  inserted  into  the  external  meatus,  or  the 
tragus  is  to  be  pressed  down  upon  it.  That  an  increase  of 
sound,  or  an  increase  of  hearing,  takes  place  when  the  opposite 
ear  is  thus  closed,  may  be  at  once  proved  by  placing  a  musical 
box  on  one  ear  and  then  stopping  the  other.  The  sound  is  heard 
louder,  more  resonant,  and  longer.  The  sound,  too,  appears 
to  be  heard  less  in  the  one  ear,  and  the  listener,  if  he  attend 
carefully,  will  perceive  that  the  seat  of  sound  appears  to 
travel  from  the  ear  in  direct  communication  with  the  sounding 
body  and  to  spread  over  the  forehead.  The  opposite  ear  is 
now  evidently  more  involved  in  the  sensation  than  previously. 
The  explanation  seems  simply  to  be  this  :  the  sound  now  in 
the  head  is  deprived  of  a  means  of  reduction,  viz.  by  the 
passage  outwards  of  sonorous  undulations  in  the  cavity  of  the 
opposite  ear.  The  undulations  are  retained,  and  increase  the 
strength  and  the  duration  of  the  sonorous  impression  or 
sensation.  It  seems  needless  to  say  that  a  similar  closing  of 
the  ear  during  the  use  of  the  stethoscope  will  be  attended 
with  similar  results.  However,  though  I  have  mentioned 
this  matter,  I  do  not  conceive  that  the  gain  is  great,  or  will, 
except  on  rare  occasions,  be  found  of  much  consequence;  I 
therefore  do  not  recommend  this  practice  to  be  generally 
adopted.  I  have  seen  that  some  sagacious  and  practical 
physicians  close  their  ears  in  this  way  when  auscultating,  but 
they  were  perhaps  not  fully  aware  at  the  time  of  the  above 
physiological  explanation  of  the  advantage  which  they  enjoyed. 

-Mediate  auscultation. — Auscultation  by  means  of  Lsen- 
nec's  wooden  stethoscope,  or  some  minor  modification  of  it,  is 
pre-eminently  the  chief  form  of  mediate  auscultation ;  and 
will  probably  ever  remain  such.  Nevertheless,  modern  inge- 
nuity and  skilful  attention  to  the  requirements  of  special 
cases,  and  the  desire  to  obtain  special  objects,  have  succeeded 
in  multiplying  the  means  of  mediate  auscultation.  Besides 
the  wooden  stethoscope  with  its  thousand  and  one  specialities, 
we  now  have  and  employ  mediate  auscultation  with  the  aid 
of  flexible  tubes  of  wire,  gutta  percha,  indiarubber,  and  even 
of  water. 

The  wooden  stethoscope  has  received  many  little  improve- 
ments since  the  days  of  its  great  author;  but  its  grand  properties 
have  not  been  added  to.     The  wooden  instrument  of  the 
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present  day  is  lighter,  more  easily  taken  to  pieces,  more  easily 
carried,  fits  the  ear  of  the  auscultator  better,  and  is  better 
adapted  to  the  wasted  and  tender  chest. 

It  is  unnecessary  to  describe,  or  even  refer  to,  the  numerous 
varieties  of  the  wooden  stethoscope  now  in  favour  with  different 
physicians.  These  may  be  seen  at  the  shops  of  the  surgical 
instrument-makers.  Some  of  the  principal  varieties  are 
represented  in  the  wood-cut. 


For  auscultation  of  the  respiratory  and  circulation  sounds, 
the  hollow  wooden  stethoscope  is  the  best ;  but  for  ascertaining 
the  impulse  of  the  heart  or  of  pulsating  tumours,  a  stetho- 
scope with  a  flat  object  end  is  the  most  suitable,  but  this  is 
scarcely  auscultation.  Perhaps  a  solid  end  is  better,  also  in 
cases  of  great  wasting,  for  it  will  come  more  in  contact  with 
the  chest  than  one  whose  end  is  simply  a  narrow  border 
or  rim,  for  such  when  placed  over  a  deep  intercostal  space 
may  touch  the  chest  only  in  a  very  restricted  manner,  and 
obtain  only  partial  sound. 

A  question  has  arisen  amongst  auscultators  whether  a  solid 
or  a  hollowed  stethoscope  answers  best  for  the  conduction  of 
sound.  Dr.  Budd  believes  that  the  hollowness  and  the  air  are  of 
no  value,  and  Dr.  Williams  maintains  the  contrary,  and  proves 
that  by  plugging  the  hollowed  part,  sound  is  reduced.  In  this 
case  sound  is  conveyed  to  the  ear  by  the  column  of  contained 
air  in  the  stethoscope ;  but  in  the  presence  of  much  sound 
conveyed  by  the  solid  walls,  this  is  of  no  moment  whatever. 
The  advantage  which  the  hollow  stethoscope  derives  from 
its  hollow  condition  is  simply  this: — The  solid  conducting 
walls  are  made  better  conductors  by  the  freedom  which  they 
enjoy  to  vibrate  in  consequence  of  being  hollow.  The  hollow 
stethoscope  is  essentially  a  solid  conductor,  but  it  has  this 
great  advantage  over  a  solid  cylinder  that  it  is  more  free  to 
accept  and  propagate  sonorous  vibrations.  That  freedom 
and  a  certain  looseness  in  the  solid  conductor  are  favourable  to 
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the  conduction  of  sound,  we  heave  only  to  try  in  succession 
a  loose  porous  Malacca  cane,  a  piece  of  deal  or  light  maho- 
gany, or  cedar,  and  compare  the  results  with  those  obtained 
from  experiments  made  with  hard  lignum  vitse  and  solid 
glass  or  iron.  In  the  latter  experiments  the  sound  is  greatly 
inferior.  Again,  the  conduction  by  means  of  solid  glass  is 
greatly  inferior  to  that  of  hollow  glass  or  of  tubing. 

The  best  materials  for  the  construction  of  an  ordinary 
stethoscope  are  light,  firm,  vibrating  woods,  such  as  cedar, 
mahogany,  deal,  and  lime.  Woods  which  are  heavy  answer 
worse :  of  this  class  are  beech,  oak,  rose-wood,  lignum  vitaB 
and  box-wood.  The  hard  heavy  rose- wood  and  lignum  vitae 
are  very  inferior.  Solid  glass  being  very  heavy,  is  unfit  for 
the  purpose,  and  iron  is  about  the  worst  material  that  can  be 
employed.  I  have  nevertheless  seen  such  a  thing  as  an  iron 
stethoscope.  The  lightest  firm  woods  are  equal  to  the  heaviest 
materials  in  conducting  sound ;  they  are,  moreover,  easily  set 
in  vibration,  and  unlike  heavy  bodies  they  do  not  suppress 
sonorous  vibrations  of  the  body  upon  which  they  are  applied. 

The  sound  of  a  musical  box  is  better  conveyed  through  a 
light  Malacca  cane  than  through  mahogany,  better  through 
mahogany  than  rose-wood,  better  through  rose-wood  than  solid 
glass  and  better  through  glass  than  solid  iron.  These  facts  I 
have  ascertained  by  careful  experiments  upon  the  different 
materials,  and  I  shall  be  happy  to  repeat  them  to  my  pro- 
fessional brethren. 

Next  to  the  material  of  which  the  stethoscope  is  constructed, 
the  ear-piece  is  of  most  importance.  It  should  accurately  fit 
the  ear,  and  care  should  be  taken  that  the  individual  confor- 
mation of  the  ear  and  side  of  the  head  be  properly  consulted. 
The  ear-piece  should  be  large  enough  to  cover  the  concha,  and 
should  close  the  external  meatus.  By  closing  the  ear  the 
sound  conveyed  by  the  solid  stethoscope  to  the'solid  ear,'  and 
to  the  contained  air  is  preserved  from  external  dispersion; 
the  ear-piece  acting  in  fact  as  the  ear- disc  of  Mr.  Wheat- 
stone's  microphone.  When  in  use,  the  ear-piece  should  be 
accurately  fitted  upon  the  ear. 

The  object  end  of  the  stethoscope  for  ordinary  purposes  of 
phthisical  investigation  should  be  one  and  one  third  inches  in 
diameter.  A  smaller  diameter  may  be  usefully  employed  to 
sink  in  between  the  ribs  when  the  soft  parts  are  retracted  or 
greatly  wasted,  and  also  in  the  examination  of  infants  and 
children.  I  have  already  said  that  a  solid  object  end  is 
of  use  chiefly  in  obtaining  the  impulse  of  the  heart,  &c. 

The  object  end  of  the  stethoscope,  instead  of  bein^  cir_ 
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cular,  is  sometimes  made  oval,  sufficiently  narrow  to  fit  in 
between  the  ribs,  which  is  of  moment  when  the  patient  is 
wasted.  A  curvilinear  end  has  likewise  been  employed  to  fit 
curved  or  very  rounded  parts.  This  is  fitted  on  to  a  common 
stethoscope.    Mr.  Bryant  introduced  it. 

The  length  of  the  instrument  that  suits  best  for  general 
purposes,  is  six  inches.  An  instrument  only  four  inches  long 
is  occasionally  employed,  but  I  have  not  seen  it  more  ap- 
plicable in  any  case  than  the  laz-ger  one.  It  is,  however, 
very  portable. 

The  application  of  the  stethoscope  requires  some  care.  It 
is  of  great  importance  that  the  object  end,  particularly  if 
hollow,  should  fit  well  upon  the  patient.  The  hollow  instru- 
ment must  be  thoroughly  closed  to  have  perfect  results. 
Tilted  at  one  side,  however  slightly,  the  result  is  much 
impaired.  We  obtain  less  sound  from  the  chest,  and  the 
sonorous  undulations  of  the  contained  air  which  consonate 
with  and  promote  the  vibrations  of  the  solid  walls  of  the  in- 
strument are  permitted  to  disperse.  A  confined  column  of  air 
in  vibration  greatly  promotes  the  vibration  of  the  solid  walls 
which  contain  it.  When  on  account  of  the  wasted  condition 
of  the  patient  or  of  deformities  of  the  chest,  the  stethoscope 
cannot  be  made  to  fit  so  that  it  shall  be  closed,  various 
expedients  have  been  employed.  Dr.  Williams  has  usefully 
placed  some  soft  material  under  the  stethoscope,  so  as  to 
prevent  communication  with  the  external  air.  I  think  Dr. 
Sibson  has  employed  paper  for  this  purpose.  I  myself  employ 
a,  bag  of  water  or  the  hydrophone  for  this  object,  and  I  find 
it  answers  very  well.  The  water  compared  with  solid  is  a 
worse  conductor  of  sound  from  a  solid  body  to  another  solid 
body,  it  is  true ;  but  more  than  a  counterbalancing  gain  is 
obtained  by  the  correct  fitting  to  the  chest,  and  the  very 
complete  closing  of  the  stethoscope,  which  are  secured. 

The  stethoscope  having  been  applied  to  the  exact  part  to 
be  examined,  it  is  held  in  position  by  the  thumb  and  fore- 
finger placed  about  an  inch  from  the  object  end.  The 
fingers  may  or  may  not  be  applied  during  the  examination. 
If  applied,  they  should  hold  the  stethoscope  lightly,  and 
avoid  any  movement.  After  a  little  practice,  the  head 
itself,  besides  receiving  the  sounds,  may  be  successfully  and 
advantageously  used  as  a  hand  to  hold  the  stethoscope  in  situ, 
and  thus  to  relieve  the  fingers.  In  practice,  as  soon  as  I 
have  properly  adjusted  my  ear  to  the  ear-piece,  so  as  to  have 
the  meatus  as  nearly  as  possible  in  the  centre  of  that  part, 
I  remove  my  fingers.    I  find  myself  perfectly  master  of  the 
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instrument,  employing  my  head  at  once  to  hear  and  to 
hold. 

Whether  we  hold  the  stethoscope  with  the  hand  or  with 
the  head,  it  is  incumbent  upon  the  auscultator  to  press  with 
extreme  lightness :  for  two  reasons ;  first,  that  he  may  not 
cause  pain  to  the  patient ;  and  secondly,  that  he  may  not 
suppress  the  vibrations  of  the  chest  and  of  the  instrument. 
It  is  to  be  added  also,  that  strong  pressure  creates  noises  in 
the  ear  itself,  and  interferes  to  some  injurious  extent  with 
the  acoustic  freedom  of  the  parts.    It  is  some  time  before 
the  auscultator  acquires  great  skill  in  the  use  of  the  head, 
as  a  holding  organ.    But  great  skill  is  to  be  sought  for,  and 
it  is  really  a  valuable  accomplishment.    Efficiency  and  de- 
licacy are  reconcilable.    The  management  of  the  head  in 
dealing  with  the  stethoscope  is  as  great  a  desideratum,  as 
dexterity  with  the  knife  is  in  the  case  of  the  operator ;  and 
we  all  know  the  extreme  skill  which  some  surgeons  possess 
compared  with  others.    In  a  word,  the  auscultator  is  bound 
to  endeavour  to  acquire  the  same  tact  in  respect  of  the 
stethoscope,  which  Liston  possessed  in  handling  his  knife. 
If  the  physician  may  ever  be  excused  for  being  light  of  head' 
—  light-headed,  it  is  when  employing  the  stethoscope,  par- 
ticularly m  cases  of  phthisis  marked  with  tenderness  of  the 
thoracic  walls. 

In  valuing  or  estimating  sounds  conveyed  to  the  ear,  we  are 
not  to  conclude  that  they  are  necessarily  intra-thoracic  in 
their  origin.  I  have  heard  fine  crepitation  due  to  the  pressing 
of  the  hair  of  the  chest.    When  much  hair  is  present,  the 
crepitation  is  greatly  reduced  by  interposing  between  the 
stethoscope  and  the  hair,  a  fold  or  two  of  linen,  or  what  is 
better  the  bag  of  water  or  hydrophone.    I  lately  examined 
a  gentleman,  during  whose  examination  I  obtained  much 
hair  crepitation,  which  was  ultimately  obviated  in  this  way 
He  had  as  much  strong  hair  upon  the  middle  of  the  chest 
as  we  see  upon  the  goat.    Friction  sounds  are  liable  to  be 
produced  by  rubbing  of  the  stethoscope  upon  the  chest,  but 
this  is  ess  observed  in  the  employment  of  the  wooden  than 
of  the  double  stethoscope  of  Camman.  The  young  auscultator 
must  guard  against  this  source  of  error.    Friction  sounds  are 
sometimes  produced  by  the  action  of  the  ear-piece  upon  the 
external  ear     .Sounds,  not  thoracic,  of  another  kind,  are 
occasionally  heard  by  the  auscultator.     These  are  due  to 
certain  movements  originating  in  his  own  ear,  chiefly  of  a 
muscular  character.     Such  sounds  are  mostly  of  riLine 
buzzing,  and  boiling  characters.    These  are  induced  chiefly 


320 


AUSCULTATION. 


when  the  auscultatory's  head  is  kept  in  a  constrained  posture. 
He  should  therefore,  when  he  hears  them,  change  his  posi- 
tion. When  I  have  heard  sounds  answering  to  this  descrip- 
tion, I  have  also,  when  it  has  heen  possible,  requested  another 
to  make  an  examination.  T  may  mention,  that  when  the 
physician  is  fatigued  and  faint  with  work,  these  sounds  are 
common.  I  am  satisfied,  that  after  having  worked  some 
five  hours  in  the  out-room  of  the  hospital,  I  have  heard 
sounds  due  more  to  a  tendency  to  syncope  on  my  part,  than 
to  actual  disease  of  the  patients.  This  admission,  however, 
must  not  be  held  to  weaken  the  value  of  sounds  really  emana- 
ting from  the  chest,  and  already  described,  or  to  cast  a  doubt 
upon  their  thoracic  origin. 


CHAP.  XLIII. 

auscultation  —  continued. 

Flexible  Stethoscopes.  —  Bin-aural  Stethoscopes. — Dr.  Camman.—  Dr.  Leared. 
—  The  Differential  Stethoscope. — Poly-stethoscopes.  —  The  Hydrophone. — ■ 
The  Water  Stethoscope. 

Flexible  stethoscopes.  —  For  the  purpose  of  listening  to 
parts  of  the  chest,  which  it  is  very  difficult  to  reach  with 
the  ear  or  with  the  wooden  stethoscope,  as,  for  instance,  the 
lateral  regions  or  the  lower  dorsal  region,  when  the  patient 
cannot  be  freely  moved,  a  flexible  stethoscope  has  been 
employed.  This  is  usually  constructed  of  iron  or  brass  wire, 
in  the  form  .of  a  hollow  cylinder,  and  covered  with  thick  silk 
or  worsted.  The  length  of  this  instrument  varies,  but  as 
usually  employed,  it  is  about  two  feet  long.  The  bore  is 
usually  one  eighth  of  an  inch.  An  ear-piece  and  a  body- 
piece  are  supplied,  as  in  the  case  of  the  wooden  stetho- 
scope. As  a  conductor  of  sound  the  flexible  stethoscope  is 
inferior  to  the  wooden  one,  particularly  as  respects  the 
sounds  of  solid  bodies,  and  therefore  should  not  be  exclusively 
employed  unless  it  is  difficult  to  reach  the  patient  as  above 
indicated,  or  unless  some  special  object  is  desired.  The 
flexible  stethoscope  is  very  much  an  air  instrument.  Sound 
is  conveyed  to  the  ear  chiefly  through  the  contained  air. 
This  is  readily  proven  by  stopping  up  the  tube.  When 
this  is  done,  little  or  nothing  is  heard. 

The  solid  parts  of  the  instrument  serve  to  confine  the  air 
and  to  direct  the  sonorous  undulations  not  reduced  by  dis- 
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persion,  to  the  ear.    Yet  it  is  to  be  observed  that  the  body 
or  object  end  is  of  use  in  accepting  sonorous  undulations 
from  the  chest,  for  mere  air  communication  will  be  of  little 
use.    The  object  end  takes  on  the  vibrations,  but  it  fails  to 
transmit  them  again  along  the  solid  and  imperfect  sound- 
conducting  walls  in  an  efficient  way.    What  it  does  is  this  : 
it  thmws  the  air  into  vibration,  the  solid  walls  slightly  con- 
bi  mate,  and  the  sonorous  undulations  thus  maintained  reach 
the  ear  through  the  column  of  air.    This  is  different  from 
what  takes  place  with  the  wooden  stethoscope,  though 
hollowed,  for  we  may  stop  up  the  tube  without  materially 
reducing  the  sounds  conveyed  to  the  ear. 

In  employing  the  flexible  stethoscope,  it  is  even  more 
necessary  than  in  the  case  of  the  wooden  instrument  to 
observe  that  the  object  end  is  well  applied  so  as  to  close  the 
tube.    If  left  partially  open,  scarcely  any  sound  is  perceived. 
W  e  explain  this  by  saying,  that  the  instrument  being  chiefly 
an  air  one,  it  is  more  necessary  to  confine  the  air,  and  we 
have  already  said  that  scarcely  any  sound  is  directly  conveyed 
along  the  solid  walls  of  the  instrument. 


Flexible  Stethoscope. 


men  the  chest  of  the  patient  is  so  extremely  wasted  as 
to  preclude  the  exact  fitting  of  the  instrument  and  the 
complete  closure  of  the  tube,  much  acoustic  advantage  is 
obtained  by  placing  upon  the  chest  some  material  which 
shall  close  the  tube  and  fill  the  hollow  parts  of  the  patient, 

cwLtTr  i&:,°btted  Und6r  SUch  circumstances  by 
closing  the  tube  with  a  fine  membrane.    A  pad  of  air  or  a 

bX  thatS~fhe  .^dr°Ph-e  —  well."  The  water  £ 
K^'^  I  »  bett4r  ^ductor  of  sound  from  a 
solid  body  to  a  solid  body.  The  hydrophone,  under  such 
drcumstances,  gives  a  very  great  advantage.  This  is  very 
"^^^  ^  ™™>  »  of  solid  Zl 
The  physician  should  possess  both  a  flexible  stethoscope 
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and  a  hydrophone,  but  they  will  not  often  be  required  in 
ordinary  practice. 

The  double  ok  bin-aural  stethoscope.  —  In  the  auscul- 
tation of  the  phthisical  chest,  the  uno-aural  class  of  stetho- 
scopes only  has  been  referred  to.    But  besides  these  a  bin- 
aural stethoscope,  the  invention  of  Dr.  Carnman,  of  New 
York,  has  been  frequently  employed.    I  have  myself  largely 
used  it  during  the  five  years  I  have  been  connected  with  the 
Hospital  for  Consumption.    Of  course  the  chest,  in  all  stages 
of  the  disease,  has  been  explored  with  the  aid  of  this  instru- 
ment, but  it  is  in  the  first  stage,  the  early  part  of  the  first 
stage  —  the  suspicious  period  —  that  I  have  found  it  to  be 
most  useful.    It  is  at  this  period  that  I  believe  its  powers 
are  most  developed,  and  that  its  revelations  will  prove  most 
useful.    It  is  in  dealing  with  fine  delicate  sounds  that  this 
stethoscope  is  most  useful.    Such  sounds  are  better  heard 
with  the  two  ears  than  with  one  only,  which  is  all  that  we 
can  employ  with  the  ordinary  wooden  stethoscope.    It  is  a 
law  that  auditory  sensations  from  a  given  sound  are  stronger 
and  fuller  when  obtained  by  the  employment  of  two  ears 
than  when  procured  by  the  use  of  one  ear  only.   The  double 
stethoscope  enables  us  to  virtually  place  both  ears  upon  the 
same  part  of  the  thorax  at  the  same  moment.    This  is  the 
service  which  Dr.  Leared  and  Dr.  Camman  have,  by  then- 
thought  and  labour,  conferred  upon  us.     We  gain  a  fuller 
and  clearer  auditory  observation  than  before.     The  gain  is 
analogous  to  that  which  we  obtain,  when  having  inspected 
a  fine  object  with  one  eye  only,  we  employ  both  organs. 

All  sounds  are  better  heard  with  this  instrument,  but  the 
increase  of  hearing  is  most  valuable  and  remarkable  in  the 
case  of  fine  sounds  with  difficulty  heard  with  one  ear ;  these 
being  the  buzzing,  rumbling,  tearing,  kettle-boiling,  and 
arrow-root  sounds  often  heard  in  early  phthisis,  though  not 
exclusively  by  any  means  in  this  disease.  Dry  and  moist 
crepitations  are  advantageously  heard  with  this  instrument. 
I  have  often  made  out  cracks  and  slight  "  pops  "  with  this 
aid,  when  I  have  been  very  uncertain  of  their  existence  with 
the  wooden  stethoscope.  The  fine  sounds  dealt  with  by  this 
instrument  include  the  class  of  sounds  most  common  in  the 
early  periods  of  the  first  stage  of  consumption. 

In  the  employment  of  Camman's  stethoscope,  it  is  very 
necessary  that  the  beginner  should  avoid  nice  and  absolute 
decisions.  Much  sound  is  frequently  obtained  from  very 
slight  friction  of  the  object  end  of  the  stethoscope  and  the 
body  of  the  patient.    A  loud  resonance  is  also  heard  pro- 
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ceeding  from  the  large  cup.  Noises  in  the  ear  are  often 
produced  by  the  pressure  and  the  presence  of  the  knobs  in 
the  ears. 

After  a  little  time,  however,  the  auscultator  will  be  edu- 
cated to  the  use  of  the  instrument,  and  its  peculiar  sounds 
will  be  easily  distinguished  from  the  sounds  of  the  patient. 
It  is^  common  to  hear  persons  speak  with  disparagement  of 
this  instrument,  on  account  of  the  little  evils  above  pointed 
out    But  it  would  be  better  for  such  individuals  to  master 
a  valuable  aid  than  carelessly  and  heedlessly  to  throw  it 
aside  and  to  prevent  others  using  it.  All  instruments  require 
some  education  and  care,  even  the  wooden  stethoscope  in 
the  hands  of  a  clumsy  explorer  may  fill  his  mind  with  pro- 
digious errors.    In  a  difficult,  in  an  obscure  pursuit,  in 
dealing  with  the  lives  and  health  of  those  confidingly  placing 
then  interests  in  our  hands,  we  are  imperatively  called  upon 
to  think  seriously  and  to  try  time  after  time  before  we  fling 
away  any  contrivance  promising  assistance  in  ever  so  slight  a 
degree.   To  use  skilfully  a  delicate  instrument  requires  time 
and  application,  and  this  is  no  more  an  objection  than  to  the 
acquisition  of  a  language. 

The  double  stethoscope  of  Camman  consists  of  two  tubes  ; 
one  for  insertion  into  each  ear,  and  a  bell  or  object  end 
composed  of  wood,  for  the  collection  of  sound.     The  bell 
is  a  considerable  chamber,  about  two  inches  long  and  one 
mch  or  more  in  diameter.    The  tubes  communicate  with 
this  chamber.     Steadiness  of  the  instrument  is  obtained 
by  the  greater  part  of  the  tubes  being  formed  of  metal, 
flexibility  agam  is  secured  by  the  intervention  of  flexible 
tubmg  between  the  distal  end  of  the  tubes  and  the  wooden 
chamber  or  bell.    The  two  tubes  are  kept  in  connection  by 
means  of  a  jointed  bar.    The  joint  allows  of  the  partial 
separation  and  approach  of  the  tubes  necessary  for  adjust- 
ment in  respect  of  the  ears.    A  band  of  elastic  material 
connects  the  two  tubes  at  a  point  between  the  bar  and  the 
ear  extremities  to  cause  the  ear  extremities  to  move  into  the 
meatus.    The  instrument  is  altogether  rather  more  than  a 
m£h%.    y^emP]°yed>  the  connecting  bar  is  situated  a 
htfcle  in  front  of  the  eyes.    The  india-rubber  band  renders  it 
unnecessary  to  employ  the  hands  to  maintain  the  instrument 
n  the  ears.    We  at  or  stand  before  the  patient  and  move 
the  object  end  of  the  stethoscope  from  place  to  place  as  we 

;::ts4:ut  experiencing  ™sit* to  — 

The  double  stethoscope  is  better  adapted  for  hearing  the 
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sounds  of  respiration  than  those  of  the  heart.  I  have 
remarked  that  I  have  distinguished  the  characters  of  cardiac 


murmurs  scarcely  so  well  with  this  instrument  as  with  the 
ordinary  wooden  stethoscope. 

The  hydrophone,  of  which  I  have  already  spoken  in  con- 
nection with  flexible  stethoscopes,  proves  of  very  considerable 
use  in  conjunction  with  this  instrument.  Indeed,  a  trial 
will  convince  every  one  that  the  value  of  the  instrument  is 
materially  enhanced  by  employing  at  the  same  time  this 
simple  contrivance.  It  encloses  sound  and  reduces  friction. 
This  instrument  is  totally  useless  employed  over  the  clothes 
of  the  patient  without  the  hydrophone. 

By  means  of  this  stethoscope  we  are  enabled  to  apply, 
with  the  greatest  ease  to  the  auscultator  and  to  the  patient, 
the  principle  of  bin-aural  observation.  Until  Dr.  Camman 
presented  it  to  us,  this  principle  could  not  be  practically 
applied.  A  bin-aural  stethoscope  certainly  existed  prior  to 
the  one  under  description,  but  it  rather  embodied  a  prin- 
ciple than  rendered  it  available.  Dr.  Leared  not  only  con- 
trived a  bin-aural  stethoscope  fully  embodying  the  principle 
years  ago,  but  he  exhibited  it  in  the  Great  International 
Exhibition  held  in  London  in  1851.  (See  Catalogue.)  I 
have  had  the  pleasure  to  examine  and  use  this  identical 
instrument.  It  is  composed  entirely  of  gutta  percha.  It 
has  two  tubes  and  a  body  end  or  hollow  cylinder,  which 
receives  the  distal  ends  of  the  tubes.  The  ear  extremities  of 
the  tubes  have  the  ear-pieces  of  the  common  stethoscope. 
To  use  this  instrument  ordinarily  in  practice,  one  would 
require  three  hands,  for  it  possesses  no  self-adjustment,  such 
as  renders  Camman's  so  valuable.  We  require  one  hand  for 
each  ear-piece,  and  another  to  manage  the  body  or  object 
end.  Thus,  while  it  must  be  admitted  that  Dr.  Leared 
greatly  preceded  Dr.  Camman  in  making  known  the  prin- 
ciple of  bin-aural  auscultation,  it  is  to  this  latter  gentleman 
we  are  indebted  for  an  easy,  efficient,  and  very  agreeable 
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method  of  applying  it.  Dr.  Camman  applied  the  self-adjust- 
ment aud  the  ear  knobs  in  1855. 

Before  leaving  the  subject  of  the  double  stethoscope,  I 
must  add  that  Dr.  Marsh  of  Cincinnati  made  in  1851  a 
stethoscope  for  the  purpose  of  hearing  with  both  ears,  and 
that  he  at  the  same  time  published  an  account  of  it.  But 
it  is  probable  that  the  idea  of  hearing  with  both  ears  had 
occurred  to  other  physicians  long  before  any  of  these 
attempts.  Dr.  -Williams  has  informed  me  that  many  years 
ago  he  was  in  the  habit  of  exhibiting  to  his  class  an  instru- 
ment which  he  had  constructed  for  this  very  purpose. 

The  double  stethoscope,  I  believe,  should  be  in  the  hands 
of  every  physician  called  upon  to  see  much  chest  disease. 
But  it  cannot  for  a  moment  be  held  as  likely  to  supersede 
ordinary  uno-aural  auscultation. 

The  pressure  of  the  ear  knobs  in  the  ear  is  often  found  to 
be  very  annoying  at  first,  but  practice,  and  a  well-regulated 
instrument,  will  remove  this  objection. 

This  stethoscope  is  almost  valueless  unless  applied  to  the 
naked  body.  Over  the  clothes  it  possesses  very  limited  power 
to  take  up  and  convey  sound.    However,  this  is  wonderfully 
obviated  by  using  the  hydrophone.    This  latter  contrivance 
presses  down  the  clothes  and  shuts  up  the  bell. 
_  The  diffebentiae  stethoscope.— The  stethoscope  so  de- 
signated, enables  the  auscultator  to  collect  sounds  from  two 
different  parts  of  the  chest,  consecutively  or  simultaneously, 
and  to  convey  them  separately  to  the  two  ears.    The  dif- 
ferential stethoscope  is  one  which  I  believe  is  capable  of 
greatly  aiding  us  in  the  detection  of  early  and,  physically 
speaking,  ill-pronounced  cases  of  phthisis  in  the  first  stage, 
and  also  of  silent  healing  cavity  cases  of  this  disease.  It 
supplies  an  easy  and  satisfactory  means  of  making  rapid 
consecutive  examinations  of  two  corresponding  parts  of  the 
chest,  not  to  be  obtained  by  the  naked  ears  alone,  or  with 
any  other  mechanical  aid.    Sitting  comfortably  before  the 
patient,  two  corresponding  parts  of  the  thorax  may  be 
examined  by  the  auscultator  without  shifting  his  position 
without  making  the  slighest  movement  of  the  head,  with 
only  the  most  minute  action  of  the  fingers,  and  without  the 
very  slightest  motion  on  the  part  of  the  patient.  Con- 
secutive auscultation  of  different  parts  is  thus  obtained.  By 
this  rapid  consecutive  examination,  the  slightest  differences 
in  the  sounds  of  two  different  parts  of  the  thorax  are  made 
manifest  to  the  mmd.    And  when  we  remember  that  in  the 
very  first  period  of  the  first  stage  of  phthisis,  differences 
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rather  than  absolute  characters  resolve  the  question  whether 
tubercle  be  present,  the  value  of  this  comparative  examina- 
tion must  be  manifest. 

The  differential  stethoscope  proves  of  value  not  only  in 
taking  consecutive  observations ;  it  affords,  as  has  been  dis- 
covered in  practice,  without,  if  not  contrary  to  expectation, 
most  valuable  information  when  observations  are  made  upon 
two  different  parts  of  the  thorax  at  the  same  moment.  It 
has  been  proven,  by  this  instrument,  that  slight  differences 
in  the  intensity  of  the  same  sounds  conveyed  separately  to 
the  two  ears  produce  remarkable  and  very  striking  results. 
The  same  sound  conveyed  to  one  ear  a  little  stronger,  and 
the  same  sound  conveyed  a  little  weaker  to  the  other  ear,  is, 
or  seems  to  be,  heard  through  that  ear  only  which  has  the 
major  sound,  and  not  at  all  through  that  ear  having  the 
minor  sound.  It  is  to  be  borne  in  mind  that  the  conveyance 
of  sounds  to  the  two  ears  must  be  simultaneous.  Not  only 
does  the  sound  appear  to  be  heard  in  or  through  the  ear 
favoured  with  the  major  sound,  and  not  at  all  in  or  through 
the  ear  supplied  with  the  minor  sound,  but  the  parts  from 
which  the  sound  proceeds,  according  as  they  are  connected 
with  the  ear  more  or  less  favoured,  are  sounding  or  silent. 

To  be  more  explicit :  a  body  which  sounds  in  one  ear  is 
rendered  sensorially  silent  when  the  other  ear  is  connected 
with  that  body  in  such  a  manner  or  in  such  a  place  as  to 
receive  rather  more  sound,  the  favoured  ear  seeming  to  be  the 
only  medium  or  organ  through  which  the  sound  is  perceived, 
and  the  place  so  connected  with  this  ear  being  the  only  one 
which  is  sounding.  Further,  lest  the  idea  which  we  desire 
to  enforce  should  not  be  understood,  let  it  be  added  that  a 
sound  audible  in  or  through  one  ear  is  rendered  inaudible  in 
or  through  it  the  moment  the  same  sound  is  conveyed  in 
greater  force  to  the  opposite  ear ;  sound,  quoad  the  first  ear, 
being  taken  away,  and  transferred  sensorially,  so  to  speak,  to 
the  second.  Thus,  to  illustrate  this  principle  physiologically, 
a  weak  vesicular  murmur  sound  proceeding  from  the  left  side 
of  the  chest  heard  in  the  right  ear  is  silent,  or  is  lost,  quoad 
this  ear,  by  conveying  the  stronger  vesicular  murmur  sound 
of  the  right  side  into  the  left  ear  in  or  through  which  this 
latter  sound  is  now  heard. 

By  the  operation  of  these  two  principles:  1st,  the  con- 
secutive observation  of  the  sounds  of  two  parts  of  the  chest 
by  the  two  different  ears;  and  2ndly,  by  the  "  eclipsing"  of 
a  weaker  impression  in  or  through  one  ear  by  a  stronger 
impression  in  or  through  the  other,  the  differential  stetho- 
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scope  is  capable  of  affording  great  aid  in  the  discovery  of 
phthisis. 

Of  the  first  mode  of  testing,  little  need  be  said,  beyond 
insisting  upon  the  very  favourable  opportunity  this  instru- 
ment affords  of  making  comparisons.  The  first  observation 
being  completed,  the  cup  used  to  obtain  it  is  lifted  from 
the  body  of  the  patient,  and  the  other  cup  is  momentarily 
applied.  If  any  difference  exist  in  the  force  of  the  sound, 
in  the  loudness,  in  the  fineness,  or  in  the  duration,  or  in  short, 
in  any  appreciable  quality,  the  contrast  is  immediately  made 
out.  This  is  merely  making  successive  trials,  quickly  and 
very  conveniently  carried  out,  it  is  true,  with  the  two  different 
ears.  No  new  principle  is  involved,  if  we  except  the  use  of 
the  two  ears.  The  case  is  otherwise  in  the  second  method, 
the  simultaneous  observation  by  the  two  different  ears. 

The  second  principle  is  new  and  its  results  are  extra- 
ordinary. Iteration  to  some  extent,  I  hope,  therefore  will 
be  pardoned.  I  regard  the  simultaneous  method  of  ex- 
amining the  chest  by  the  differential  stethoscope  in  phthisis, 
and  I  may  add,  in  other  diseases,  of  the  greatest  value.  In 
making  auscultatory  observations  with  the  consecutive 
method,  an  act  of  comparison  is  made  by  the  mind.  Without 
this  act  the  observations  are  totally  worthless,  and  when  the 
difference  in  sound  is  not  great,  and  when  the  auscultator  is 
not  greatly  experienced,  his  judgment  of  the  force  and  loud- 
ness and  duration  of  successive  sounds  may  be  imperfect. 
How  often  in  reference  to  a  given  sound  will  one  man  aver 
it  is  louder,  and  another  state  it  to  be  weaker,  than  one  that 
has  preceded  it !  But  with  the  second  method  no  act  of 
comparison  is  necessary.  We  have  an  absolute  test  —  abso- 
lute sound  or  absolute  silence. 

But  to  proceed  to  the  practical  application  of  the  second 
principle  or  simultaneous  method.  The  patient  labouring 
under  phthisis,  and  as  most  commonly  happens,  exclusively 
on  one  lung,  or  more  in  one  lung  than  in  the  other,  has  lost 
the  natural  symmetry  of  sound  even  in  the  very  early  period 
of  the  very  first  stage,  as  has  been  already  described.  The 
inspiration  sound  has  become  weak  and  deficient  on  the 
diseased  side,  while  it  has  either  remained  healthy  or  become 
exaggerated  upon  the  healthy  side.  If  what  we  have  said 
be  correct,  and  the  differential  stethoscope  be  applied  to  the 
two  sides  respectively  and  simultaneously,  we  should  hear 
full  prolonged  respiration  sound  on  the  healthy  side,  and  we 
should  observe  silence  to  hold  on  the  unhealthy  side  This 
is  exactly  what  we  perceive  in  practice;  we  have  full  inspi- 
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ration  sound  in  the  ear  connected  with  the  healthy  side,  and 
silence  in  the  ear  connected  with  the  unhealthy  side.  But 
while  the  inspiration  sound  of  the  lung  in  the  first  stage  of 
phthisis  is  deficient,  the  expiration  sound  is  heightened  and 
prolonged,  and  if  the  stethoscope  be  still  kept  in  use,  we  shall 
have  this  order  of  things  reversed ;  we  shall  now,  as  I  have 
in  numberless  examples  ascertained  the  fact,  have  the  ex- 
piration sound  proceeding  from  the  unhealthy  side  and 
silence  holding  on  the  healthy  side.  (See  diagram,  p.  26.) 
The  ear,  which  was  sensorially  filled  with  the  inspiration 
sound,  is  now  silent ;  and  the  ear  which  was  sensorially  silent, 
is  now  filled  with  the  expiration  sound.  There  is  an  apparent 
alternation  of  sound;  during  inspiration  it  is  upon  the 
healthy,  and  during  expiration  it  is  upon  the  unhealthy  side  : 
there  is  also  a  real  alternation  of  hearing ;  during  inspiration 
it  is  obtained,  or  seems  to  be  obtained,  through  the  ear 
connected  with  the  healthy  lung,  and  during  expiration 
through  the  ear  connected  with  the  unhealthy  lung.  This 
presence  of  sound  on  one  side  of  the  sounding  chest,  and  this 
apparent  absence  of  sound  on  the  other  side  and  the  per- 
ception of  sound  through  one  ear  and  the  non-perception  of 
it  or  silence  through  the  other  ear,  is  represented  by  the 
diagrams  which  are  to  be  found  where  I  have  treated  of  the 
alterations  of  vesicular  murmur  in  the  first  stage  of  phthisis, 
and  also  in  my  papers  on  the  differential  stethoscope,  &c, 
published  by  the  Eoyal  Society  and  by  the  Eoyal  Institution, 
and  appended  to  this  work.  I  may  observe  that  though 
sensation  only  is  or  seems  to  be  procured  through  one  ear 
only,  sound  is  of  course  conveyed  to  both.  There  is  sound 
in  both  ears,  but  the  perception  of  it  is  obtained  only 
through  one.  When  the  simultaneous  mode  of  employing 
the  differential  stethoscope  is  to  be  made  use  of,  the  cups  or 
object  ends  of  the  instrument  are  to  be  placed  upon  the  two 
different  parts  to  be  examined  and  compared.  When  we 
desire  to  examine  corresponding  parts  of  the  two  sides,  the 
auscultator  must  needs  be  cautious  in  the  selection  of  the 
proper  spots,  for  the  intensity  of  sound  in  health  varies 
within  a  narrow  compass. 

The  utility  of  this  instrument  as  an  aid  in  diagnosis  has 
been  fully  proved  to  me  duringthe  last  four  years.  During  that 
long  period  it  has  been  in  daily  use  with  me  at  the  hospital, 
and  at  home  in  private  practice,  so  that  I  can  now  speak 
after  some  experience.  I  have  purposely  refrained  till  now 
from  laying  it  much  before  my  professional  brethren,  and  until 
I  had  very  considerable  acquaintance  with  it,  believing  justly 
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that  its  virtues  and  its  failings  would  be  best  made  out  by 
extended  employment.  I  can  now  conscientiously  say,  that 
I  believe  it  to  be  an  instrument  which  should  be  in  the 
hands  of  every  practitioner  who  sees  much  of  chest  disease,  and 
whose  ears  are  tolerably  equal  in  acuteness.  It  will  afford 
him  evidence  to  be  procured  in  no  other  way,  for  by  no  other 
means  is  it  possible  to  apply,  as  we  virtually  do  when  using 
this  instrument,  the  two  ears  at  the  same  moment  on  two 
different  parts  of  the  chest,  and  obtain  those  singularly  inter- 
esting and  highly  valuable  results  in  respect  of  the  corre- 
lation of  the  two  ears,  and  of  two  auditory  sensations  or 
impressions  already  fully  referred  to. 

AYhen  a  material  difference  in  the  intensity  of  the  sounds 
of  the  two  sides  of  the  chest  is  present,  I  have  found  this 
denoted  with  certainty,  when  I  have  been  left  in  doubt  in 
respect  of  it,  when  employing  the  wooden  uno-aural  stetho- 
scope. 

The  presence  of  a  silent  cavity  with  little  respiration  sound 
has  on  very  numerous  occcasions  been  suggested  to  me 
almost  demonstrated,  by  the  use  of  this  instrument,  when 
the  employment  of  the  wooden  stethoscope,  or  even  Cam- 
man's  double  stethoscope,  has  scarcely  indicated  anything 
positive.  The  respiration  in  the  cavity  has  been  dry,  and 
has  resembled  the  comparatively  noiseless  respiration  sound 
of  some  healthy  chests.  The  differential  stethoscope  beino- 
employed,  and  in  the  simultaneous  manner,  a  great  reve- 
lation has  been  made,  significant  and  demonstrative  of  great 
disease.  There  has  been  apparent  silence  on  the  diseased 
side,  and  full  vesicular  noisy  respiration  on  the  other 
side.  In  the  ear  connected  with  the  diseased  side,  there 
has  been  no  heard  sound,  and  in  the  ear  connected  with 
the  healthy  side,  there  has  been  much  full  and  sustained 
heard  sound. 

In  such  cases  as  those  just  referred  to,  viz.,  silent  dry 
cavity  cases,  it  is  remarkable  that  the  voice  follows  a  dif- 
ferent order.  The  voice  is  heard  to  proceed  from  the  side 
which  is  silent  m  respect  of  the  respiration  sound,  and  is 
silent  on  the  opposite  side.  The  ear  connected  with  the 
cavity  hears  the  cavity  voice  or  cavernous  pectoriloquy, 

I  .  ZT  C°™ected  ^  thG  hea]thy  1™S  tears \o: 
Hnng:  the  law  of  the  prevention  of  sensation  in  or  through 
one  ear  having  a  minor  sound,  by  a  major  sound  in  the  other 
ear  coming  now  mto  operation.  The  cavity  side  .iv 
louder  sound  m  one  ear,  and  sensorially  nullifies  the  sound 
conveyed  to  the  other  ear  from  the  healthy  side 
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The  diagram  represents  these  phenomena.  The  black  circles 
denote  heard  sounds :  the  dotted  circles  sounds  not  heard. 


Healthy  Side.  Cavity  Side. 


Respiration. 


( 

Voice,  j 

\ 

The  application  of  the  differential  stethoscope  in  a  very- 
large  proportion  of  cases,  such  as  have  been  above  indi- 
cated, serves  in  a  moment  to  convey  to  the  mind  in  a 
forcible  manner,  the  great  fact,  that  very  important  disease 
is  present,  and  that  chiefly,  if  not  entirely,  upon  one  side. 
The  mind  of  the  auscultator  is  struck  with  the  extraordi- 
nary difference  in  respect  of  the  two  ears,  the  one  being 
silent,  and  the  other  being  as  it  were  filled  with  sound. 
Although  this  remarkable  contrast  has  been  observed  by  me 
in  hundreds  of  cases  of  disease,  so  striking  is  it  even  now, 
that  I  always  attend  to  it  as  a  most  interesting  phenomenon. 
I  have  observed  with  much  satisfaction,  the  pleasing  surprise 
which  auscultators  have  evinced  on  first  becoming  practically 
acquainted  with  these  sensorial  facts. 

But  it  is  not  merely  respiration  sounds  which  are  thus 
contrasted.  The  heart's  sounds,  whether  merely  heightened, 
or  positively  new  and  adventitious,  are  similarly  tested  by  this 
instrument.  By  placing  one  cup  upon  the  second  right  space, 
and  another  at  the  fifth  left  space,  we  are  enabled  to  say 
whether  the  sounds  are  louder  above  and  on  the  right  than 
below  and  to  the  left.  If  a  good  sized  cavity  be  present  in 
the  right  apex,  the  sounds  of  the  heart  are  heard  at  that 
point  only,  and  not  at  all  at  the  apex.  Therefore,  if  in  a 
suspected  case  of  phthisis  the  sounds  are  so  heard,  we  may 
pretty  safely  conclude  that  phthisis  in  the  third  stage  is 
present.  This  presumptive  conclusion  must  of  course  be 
further  tested.  In  dealing  with  murmurs  of  the  heart,  too, 
this  instrument  is  available,  and  as  they  are  by  no  menus 
uncommon  in  phthisis,  it  may  be  permitted  to  say  a  few 
words  here  on  their  auscultation  by  means  of  the  differential 
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stethoscope.  If  we  desire  to  know  whether  a  murmur  be 
basic  or  apicial,  all  we  have  to  do  is  to  place  the  two  cups 
respectively  over  the  base  and  the  apex.  If  the  murmur  be 
basic,  the  sound  is  heard  to  proceed  from  that  part  only; 
and  if  it  be  apicial,  from  that  point  only.  This  restriction 
to  one  part  will  hold,  although  upon  uno-aural  exploration, 
the  inurrnur  may  be  heard  at  both  places.  This  restriction  of 
heard  soimd  is  due  to  the  law  already  noted,  viz.,  that  a  major 
sensation  or  sound  through  or  in  one  ear  sensorially  nullifies 
a  minor  soimd  in  the  other  ear. 

The  differential  stethoscope  has 
two  tubes ;  one  for  each  ear,  and  in- 
stead of  communicating  with  one 
collecting  cup  only,  as  in  the  case  of 
the  double  stethoscope,  they  have 
each  a  separate  cup  A  A.  It  pre- 
sents a  separate  stethoscope  for  each 
ear.  They  are  mechanically  com- 
bined for  facility  of  management, 
but  they  are  in  an  acoustic  sense,  to- 
tally separate.  The  tubes  are  partly 
made  of  metal  c  c,  and  partly  of 
elastic  tube  b  b,  to  admit  of  some 
degree  of  motion.  The  two  tubes  are 
connected  together,  as  in  Camman's 
stethoscope,  by  a  jointed  metal  bar  e, 
and  an  india-rubber  band  F.  In  fact, 
the  mechanism  of  Camman's  instru- 
ment, which  is  beautiful,  has  been 
completely  adopted.  The  aspect  of 
the  two  instruments  is  therefore 
much  alike,  and  by  a  superficial 
observer  the  two  stethoscopes  are 
sometimes  confounded.  This  instru- 
ment has  two  ear  knobs  d  d  for  in 
sertion  into  the  respective  ears. 

The  principle  of  Camman's  in- 
strument, and  indeed  of  any  other 
double  stethoscope,  is  very  different 
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—  from  that  of  the  dif- 
ferential stethoscope.  The  double  stethoscope  enables  us 
to  hear  the  sound  of  the  same  part  with  both  ears,  virtually 
to  place  both  ears  upon  one  part  of  the  chest,  and  thus  receive 
a  simply  heightened  sensation;  the  differential  stethoscope 
enables  us  to  do  more  than  this,  we  hear  the  sounds  of  two 
parts  at  the  same  moment,  and  virtually  place  our  two  ears 
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upon  hvo  different  parts  of  the  chest  at  the  same  instant, 
obtaining  the  sensorial  results  above  related,  illustrating  too, 
in  a  remarkable  manner,  the  correlation  of  the  ears,  and  their 
respective  impressions. 

But  the  differential  stethoscope  is  useful  not  only  used 
simultaneously.  It  may  be  used,  as  has  been  above  stated, 
to  collect  observations  consecutively.  In  addition  to  this, 
the  differential  stethoscope  can  be  converted  into  a  simple 
double  stethoscope,  by  merely  placing  both  cups,  —  equiva- 
lent to  ears,  —  upon  the  same  region  of  the  chest.  We  have 
then  the  only  advantage  of  the  double  stethoscope,  a  height- 
ened sensation.  My  stethoscope  has  the  advantage  of 
Camman's  in  this  respect;  for  while  mine  can  be  converted 
into  a  simple  double  stethoscope,  the  double  stethoscope 
cannot  be  converted  into  a  differential  one,  to  be  employed 
simultaneously,  for  it  has  only  one  cup,  and  consequently 
the  means  of  collecting  sound  from  one  part  only  at  the 
same  time. 

In  employing  the  differential  stethoscope,  I  generally 
follow  this  order  of  procedure.     I  seldom  use  it  however, 
until  I  have  examined  the  patient  with  the  wooden  stetho- 
scope.    I  place  both  cups  upon  the  suspected  side,  using 
it  at  first  as  a  simple  double  stethoscope.    I  take  note  of 
the  respiration  sounds,  the  inspiratory  and  the  expiratory.  I 
observe  forced  inspiratory  phenomena.    Coughing  bruits  are 
taken.    The  voice  then  is  attended  to.    I  do  the  same  thing 
with  the  opposite  side.    Having  in  this  way  obtained  the 
absolute  characters  of  the  respiration  and  voice  sounds,  I  now 
place  the  two  cups  upon  the  two  sides,  above.    The  respi- 
ration is  heard ;  generally  the  respiration  murmur  is  heard 
on  one  side  only ;  the  healthy  or  comparatively  healthy  side : 
on  the  side  which  is  silent,  quoad  the  respiration  murmur, 
moist  crepitations  and  gurglings  are  often  heard.  Coughing 
causes  much  explosion  gurgling  sound  to  be  heard  on  the 
diseased  side.    The  voice  in  cavity  cases  is  heard  with  some 
exceptions  already  stated,  on  the  diseased  side  only.  Having 
examined  the  parts  above  and  below  the  clavicle,  I  examine 
the  mammary  and  infra-mammary  regions.     The  middle 
parts  of  the  two  lateral  regions  are  with  difficulty  examined 
simultaneously,  on  account  of  the  want  of  length  of  the 
instrument,  but  the  anterior  borders  may  be  thus  treated. 
Having  explored  the  front,  I  now  proceed  to  examine  the 
whole  dorsal  aspect  of  the  chest  from  above  down  wards, 
keeping  as  much  as  possible  to  the  same  order  as  I  observed 
in  respect  of  the  front  aspect. 
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With  respect  to  posture,  I  may  say,  that  if  the  patient  be 
pretty  strong,  and  of  nearly  the  same  height  as  myself,  I 
examine  him  standing,  but  if  weak  or  much  taller  or  much 
shorter  than  myself,  I  examine  him  in  a  sitting  posture.  If 
very  weak,  the  patient  has  to  be  examined  in  bed ;  the  lying 
posture  in  this  case  is  best  for  examining  the  front  and  the 
lateral  regions.  The  back  is  with  difficulty  examined;  we 
miist  endeavour  to  place  the  head  as  nearly  as  possible  at  the 
middle  of  the  back,  the  patient  inclining  forward.  It  is  of 
great  importance  that  the  head  of  the  auscultator  should  be 
exactly  opposite  the  middle  of  the  thorax,  and  not  turned  to 
either  side. 

With  respect  to  the  instrument, — both  ear-knobs  must  be 
equally  well  fitted  into  the  ears.    If  one  be  ill-fitted,  and 
the  other  be  well  fitted,  of  course  differences  in  hearing 
will  arise,  independently  of  disease.    They  are  to  be  directed 
upwards  in  the  ears.    The  two  tubes  are  to  be  kept  in  the 
same  state.    Care  is  here  particularly  required  in  respect  of 
the  flexible  parts.    One  should  not  be  less  straight  than  the 
other.  Both  should  be  kept  perfectly  straight,  otherwise  the 
conduction  and  propagation  of  sound  may  be  greatly  inter- 
fered with.    Lastly,  the  cups  must  be  similarly  dealt  with. 
They  must  have  corresponding  parts  of  the  chest,  and  they 
must  be  held  steadily,  but  gently,  in  situ,    They  are  best 
held  with  the  thumb  and  forefinger  upon  each  cup  respec- 
tively, and  near  the  commencement  of  the  flexible  part  of 
the  tube.    The  fingers  and  hands  must  on  no  account  touch 
the  chest  of  the  patient.    Care  is  to  be  taken  that  the  cups 
and  tubes  do  not  come  in  the  very  least  degree  in  contact 
with  ribbons,  ringlets,  &c.    Examinations  with  this  instru- 
ment over  the  clothes  are  very  unsatisfactory.    When  this 
mode  of  examination  cannot  be  avoided,  the  hydrophone  will 
give  the  exploration  some  value. 

Before  leaving  the  subject  of  the  differential  stethoscope 
1  shall  take  the  liberty  of  stating  that  Dr.  W.  Marsden  of 
Quebec,  has  reprinted  in  the  British  American  Journal  mV 
paper  upon  this  instrument,  published  by  the  Royal  Society, 
and  that  he  makes  the  following  observation  upon  this  new 
stethoscope.  «  Having  procured  this  instrument,  I  have  since 
had  many  opportunities  of  testing  its  usefulness.  In  affec- 
tions of  the  heart,  in  particular,  it  has  afforded  the  most 

^factory  results.  In  fact,  no  medical  practitioner  who 
professes  to  treat  diseases  of  the  chest,  ought  to  be  without 
it.  The  important  character  of  the  paper  will,  I  trust  bo 
a  sufficient  excuse  for  its  length."  (P.  337.)  5 
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A  word  as  to  the  construction  of  the  differential  stethoscope. 
It  is  most  important  that  the  maker  should  secure  perfect 
acoustic  equality  in  the  two  parts  of  the  instrument.  The 
physician  should  carefully  examine  the  instrument  himself. 
It  was  only  the  other  day  a  differential  stethoscope  was  sent  to 
a  friend  of  mine  in  the  country,  which  quite  perplexed  him. 
He  had  sound  at  one  part,  and  silence  at  another.  He  first 
feared  great  disease  on  the  part  of  the  person  examined,  but 
his  fears  were  immediately  after  directed  to  his  own  sense  of 
hearing  :  he  concluded  he  was  deaf  of  one  ear.  After  a  little 
examination  of  the  instrument,  however,  he  was  greatly  re- 
lieved to  find  that  the  flaw  lay  neither  with  the  patient  nor 
with  himself,  but  with  the  instrument.  One  tube  was  com- 
pletely blocked  up.  No  air  could  be  made  to  pass  through 
it.  The  maker  had  allowed  some  molten  glue  to  pass  into 
it.  Mr.  Coxeter  of  Grafton  Street,  it  is  but  justice  to  say, 
greatly  aided  me  in  respect  of  this  stethoscope,  and  that  he 
has  succeeded  in  making  a  very  pretty  instrument,  and  one 
which  has  philosophical  as  well  as  medical  applications. 

The  polt-stethoscope.  —  A  stethoscope  which  may  be  so 
designated  has  been  occasionally  employed.  M.  Landensy  of 
Paris,  in  1850,  constructed  a  stethoscope  with  one  bell,  and 
several  tubes,  for  the  purpose  of  permitting  several  persons 
to  hear  the.  same  sound.  This  instrument  has  been  found 
useful  in  teaching  auscultation  to  a  class.  A  double  poly- 
stethoscope  which  gives  two  tubes  to*  each  hearer,  I  have 
myself  constructed ;  and  there  is  nothing  to  prevent  a  poly- 
differential  stethoscope  being  made,  viz.,  one  with  two  bells, 
or  cups,  and  with  two  tubes  for  each  observer.  But  it  will  I 
fear  be  thought  that  we  are  now  threatened  with  the  plague 
of  instruments. 

An  error  is  prevalent  to  some  extent  amongst  professional 
men,  and  widely  spread  amongst  non-professional  persons, 
that  the  stethoscope  of  the  physician  intensifies  or  augments 
sound.  It  is  believed  that  the  sonorous  undulations  of  the 
chest  are  multiplied  by  the  instruments  which  we  use.  This 
is  not  the  case.  Were  the  ear  to  fit  well  upon  the  patient's 
chest,  no  acoustic  advantage  would  be  gained  by  employing 
stethoscopes.  When  the  ear  cannot  fit  well,  and  the  stetho- 
scope on  the  other  hand  does  so,  then  more  of  the  sonorous 
undulations  are  taken  up  by  the  stethoscope  than  by  the 
ear,  and  it  is  in  this  way  that  an  increase  of  heard  sound  is 
effected.  The  stethoscope  makes  a  given  amount  of  sound 
rather  more  available  to  the  ear  of  the  auscultator,  and  this 
service,  and  the  cleanliness  and  delicacy  of  the  instrument, 
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are  sufficient  reasons  for  its  empl  oyment,  and  an  ample 
answer  to  those  objectors  who  w  ill  only  employ  the  ear,  and 
deprecate  instrumental  aid. 

The  hydrophone.  —  The  hydrophone  which  has  been  re- 
ferred to  on  several  occasions  in  the  course  of  this  work,  is 
under  some  circumstances  an  aid  in  auscultation,  and  is  there- 
fore deserving  of  some  notice  in  this  place.  It  is  a  small 
bag,  about  the  size,  and  the  exact  shape  of  a  good  sized 
watch,  filled  with  water. 

This  little  contrivance  was  pre- 
pared by  myself  for  the  purpose 
of  aiding  flexible  stethoscopes,  or 
stethoscopes  whose  chief  medium 
for  the  propagation  of  sound  is 
the  contained  air.  I  had  found 
that  sounds  of  solid  bodies  were 
better  heard  through  flexible  ste- 
thoscopes, or  hearing  tubes,  when 
water  was  interposed  between  the 
sounding  bodies  and  the  hear- 
ing instruments.  The  results 
of  experiments  made  by  me  in 
connection  with  this  subject  are 
contained  in  a  paper  which  I  pub- 
lished in  1859  in  the  "Medical 
Times  and  Gazette."  As  this 
paper  contains  matter  of  some 
importance  and  interest  in  respect 
of  auscultation,  I  have  ventured 
to  reproduce  it  at  the  conclusion 
of  this  work.  The  paper  is  entitled  "The  Employment  of 
Water  in  Auscultation." 

In  practice  I  am  willing  to  admit  that  the  hydrophone 
has  not  proved  so  serviceable  to  me  as  I  had  found  it  in 
dealing  with  the  sounds  of  solid  bodies,  such  as  wood,  stone 
and  metal.  In  the  case  of  these  bodies,  great  advantage  was 
obtained  by  water,  whether  alone  as  a  film,  or  ring  round 
the  edge  of  the  stethoscope,  by  filling  up  the  intervals  which 
existed  between  their  surfaces  and  those  of  the  hearing  tube. 
However  fine  and  plain  the  surfaces  of  these  sounding  bodies 
were,  and  however  well  finished  the  wooden  stethoscope 
rmgh  be,  interstices  or  intervals  existed  between  them  which 
permitted  of  a  certain  amount  of  communication  with  the 
external  fur,  unfavourable  to  confinement  of  sonorous  undu- 
lations.   In  the  case  of  the  thorax,  no  such  interstices  exist 
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or  if  they  do,  they  exist  to  a  much  less  extent,  on  account  of 
the  soft  and  elastic  nature  of  its  coverings.  The  liquids 
which  enter  into  the  composition  of  the  integuments  of  the 
chest,  in  fact,  perform,  though  less  perfectly  for  the  stetho- 
scope and  the  chest,  the  part  of  the  water  or  the  water  bag 
in  my  experiments  with  water  upon  wood,  stone,  and  metals. 

Yet  it  must  not  be  conceded  that  the  hydrophone,  even 
upon  the  naked  chest,  is  not  of  some  value.  When  the  skin 
is  dry  and  uneven,  it  increases  the  sensation  of  sound.  When 
the  surface  is  irregular,  as  between  two  ribs,  the  interspace 
being  sunk,  the  hydrophone  is  of  great  use.  When  it  is 
inconvenient  to  undress  the  patient,  the  hydrophone  confers 
a  value  on  the  flexible  stethoscope  unknown  to  it  in  its  un- 
aided simple  condition. 

Alone  as  an  auscultatory  instrument,  nay,  as  a  stethoscope 
itself,  the  hydrophone  is  not  without  value.  In  obviating,  in 
filling  up,  sunk  parts  in  greatly  wasted  subjects,  it  is  useful. 
In  filling  up  the  meatus  auditorius,  when  it  is  impossible  to 
apply  it  exactly  to  the  patient's  chest,  on  account  of  irregu- 
larity of  surface,  it  is  also  useful.  The  service  which  the 
hydrophone  confers  upon  the  ear,  by  filling  up  depressions 
in  the  chest  of  the  patient,  and  by  filling  up  and  closing  the 
external  ear  of  the  auscultator,  in  many  cases  more  than 
counterbalances  the  loss  incurred  by  water  being  a  worse 
conductor  of  sound  to  a  solid  body  than  a  solid  body  such 
as  the  wooden  stethoscope. 

With  respect  to  the  hydrophone,  I  would  say,  it  is  more 
an  acoustic  than  a  stethoscopic  instrument,  and  though  it 
may  be  employed  in  some  few  cases  as  a  stethoscope  itself, 
it  is  chiefly  valuable  as  an  aid  to  flexible  stethoscopes.  As 
it  costs  next  to  nothing,  as  it  may  be  useful  in  medicine,  and 
serves  to  illustrate  certain  laws  in  physics,  it  should  be  in 
the  study  or  armamentorium  of  every  physician.  As  I  re- 
commended caution  in  the  examination  of  the  differential 
stethoscope  itself,  I  have  to  do  the  same  thing  with  the 
hydrophone.  Sir  Alexander  Morison,  my  kind  friend,  being 
desirous  of  repeating  some  of  my  experiments  with  this  con- 
trivance, very  recently  went  to  a  maker  and  asked  for  it. 
Sir  Alexander  showed  me  the  thing  given  him,  and  I  found 
it  was  more  a  bag  rattle  than  a  water  bag.  It  contained 
only  a  teaspoonful  of  water  to  some  two  ounces  (by  volume)  of 
air.  When  shaken  it  was  calculated  to  amuse  a  child,  but 
as  a  hydrophone  it  was  utterly  useless.  I  at  once  discharged 
the  air,  and  replaced  it  with  water,  and  succeeded,  to  Sir 
Alexander's  amusement,  in  obtaining  the  acoustic  results 
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above  indicated.  It  is  exceedingly  likely  that  the  many 
failures  in  experimenting  with  new  apparatus  which  we  hear 
of,  arise  from  similar  causes,  and  we  should  therefore  be  slow 
to  decry  the  results  of  others,  because  we  ourselves  do  not 
at  once  arrive  at  them,  but  carefully  look  to  the  efficiency 
of  the  means  with  which  we  are  experimenting. 

The  application  of  water  in  auscultation  was  experi- 
mentally made  by  Mr.  W.  Garstang,  of  Bradford,  some  years 
ago.    In  18oo  that  gentleman  addressed  a  note  to  the  editor 
of  the  «  Medical  Times  and  Gazette."    After  referring  to 
the  recommendation  of  a  school-boy,  to  place  his  ear  beneath 
the  surface  of  water  and  listen  to  a  bell  sounded  in  that 
liquid,  he  says  that  he  filled  the  shaft  of  his  stethoscope  with 
water  and  listened  with  it.     He  adds,  «  I  now  found  the 
instrument  to  be  capable  of  transmitting  the  current  of 
sound  with  increased  clearness  if  not  force."    Mr  Garstang 
in  thus  filling  his  stethoscope,  certainly  made  a  laudable 
experiment,  but  was  in  danger  of  spoiling  the  instrument, 
both  mechanically  and  acoustically.    Water  is  a  good  con- 
ductor of  sound  certainly;  but  in  the  conveyance  of  sound 
from  a  solid  body  to  another  solid,  it  is  much  inferior  to 
hollow  wood.     Hollow  tubes  thus  employed  have  their 
vibrations  interfered  with  when  filled  with  liquid.    I  have 
seen  an  auscultatory  curiosity,  in  the  shape  of  a  wooden 
stethoscope,  supplemented  by  two  small  wooden  cylinders 
containing  water.    This  was  lent  me  for  trial  by  Dr  Powell 
but  of  course  it  possessed  no  acoustic  advantage.   If  water  is 
to  be  employed  at  all,  it  is  alone,  as  with  the  hydrophone,  or 
as  a  supplement  to  air  instruments,  as  has  been  already 
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CHAP.  XLIV. 

Measuring  tlio  Movements  of  the  Chest.  —  The  Hand  and  Eye.  —  The  Tape 
Measure. — Dr.  Hare's  double  Measure. — Mr.  Henry  Thompson's  Measure. 
—  Dr.  Sibson's  Chest  Measurer.  —  Dr.  Quain's  Stethometer. —  ThePneuma- 
toscope.  —  The  Sphygmosphone.  —  Callipers.  —  The  Chest  Goniometer.  — 
Spirometers.  —  Microscope. —  Exploring  Needle. 

The  movements  of  the  chest  are  to  he  gauged  by  other 
means  than  the  eye.  The  hand,  and  various  instruments, 
are  applicable  for  this  purpose.  The  hand,  delicately  em- 
ployed and  educated,  is  sufficient  to  ascertain  the  fact  of 
diminution  or  decrease  of  movement.  But  for  the  ascertain- 
ing of  degrees  for  present  use,  or  for  future  comparison,  the 
instruments  to  be  presently  noted  are  extremely  useful.  In 
examining  cases  of  phthisis,  the  hand  may  be  employed  under 
almost  any  circumstances,  for  it  gives  no  pain,  and  occupies 
only  a  moment  of  time.  To  determine  the  movements  of 
the  upper  front  of  the  chest,  the  part  almost  invariably  first 
found  to  be  deficient,  the  flat  palm  of  the  hand  should  be  placed 
upon  it.  When  we  desire  to  compare  the  movements  of  one 
sub -clavicular  region  with  another,  I  find  it  is  a  good  plan  to 
place  the  tips  of  the  three  middle  fingers  of  each  hand  re- 
spectively upon  corresponding  parts,  and  observe  the  motion 
communicated  to  the  hand.  A  material  deficiency  is  readily 
demonstrated  in  this  way.  To  determine  the  expansion  and 
contraction  of  the  lateral  regions,  we  place  the  extended 
hands  upon  the  two  sides.  When  material  deficiency  exists 
on  one  side,  the  arm  corresponding  with  the  hand  applied 
there  is  comparatively  motionless,  while  the  arm  correspond- 
ing with  the  other  hand  is  freely  raised  and  freely  depressed. 
When  the  hands  are  so  employed,  the  patient  should  inspire 
deeply.  When  percussion  sounds  above  are  but  little  al- 
tered, and  while  auscultatory  phthisical  signs  are  ill  pro- 
nounced, it  often  happens  that  a  considerable  deficiency  of 
the  motion  of  expansion  of  the  ribs  is  discovered.  This  indi- 
cates the  necessity  for  strict  exploration.  Some  material 
morbid  condition  exists  on  the  deficient  movement  side,  and 
further  inquiry  must  determine  its  precise  nature. 

The  instruments  which  have  been  applied  to  determine 
the  amount  of  motion,  or  to  make  it  very  obvious  to  the 
eye,  are  rather   numerous.     These  are  the  ordinary  tape 


TAPE  MEASUltES. 


330 


measure,  Dr.  Hare's  and  Mr.  Henry  Thompson's  double  tape 
measures ;  Dr.  Sibson's  chest-measurer,  Dr.  Quain's  stetho- 
meter,  and  my  own  sphygmoscope  or  pneumatoscope. 

Of  the  common  tape  measure  nothing  need  be  said  expla- 
natory of  its  construction.    But  the  mode  of  applying  it 
deserves  a  word  or  two.    The  expansive  movement  outwards 
ot  the  ribs  of  one  side  being  the  subject  of  exploration,  the 
tape  measure  is  to  be  fixed  by  one  extremity  upon  the 
spinous  process  of  a  vertebra,  about  the  level  of  the  nipple, 
^hen  the  act  of  expiration  is  completed,  the  measure  is 
quickly  passed  round  the  side  to  a  point  at  the  middle  of  the 
sternum.    The  patient  being  now  desired  to  fill  his  chest,  or 
to  "draw  a  long  breath,"  the  tape  at  the  sternum  is  slackened 
and  the  part  which  had  been  placed  at  that  point  is  permitted 
to  be  dragged  from  it :  the  amount  of  dragging  is  the  measure 
oi  the  expansion  of  the  side.    If  we  desire  to  compare  the 
expansion  of  one  side  with  that  of  the  other  side,  we  repeat 
this  process  on  the  other  side,  and  compare  the  two  amounts 
oi  dragging. 

Dr.  Hare's  tape  measure  is  a  double  one,  and  a  very  useful 
instrument  it  is.  I  have  constantly  employed  it.   It  may  like 
my  stethoscope,  be  called  a  differential  instrument,  for  it  indi- 
cates differences  very  fully.    It  consists  of  a  tape  with  the 
inches  numbered,  and  beginning  from  the  middle  The 
figures  pass  to  the  right  and  to  the  left.    The  middle  point 
or  zero,  is  generally  placed  over  a  spinous  process  of  a  ver- 
tebra, as  m  the  case  of  the  employment  of  the  common  tape 
measure,  and  the  two  ends  are  brought  round  the  two  sides 
respectively  to  a  point  at  the  middle  of  the  sternum  The 
exact  measure  is  taken  at  the  end  of  expiration,  and  this 
being  noted,  and  the  patient  now  having  drawn  a  deep 
breath,  the  extremities  are  allowed  to  drag,  and  the  fresh 
measurements  are  taken.    We  now  compare  the  amount  of 
dragging  on  one  side  with  that  upon  the  other.    The  point  at 
which  the  middle  of  the  differential  tape  measure  Td" 
Hare  shall  be  fixed  need  not  be  the  spine.    If  it  suits  the 

rnTddV  rf  ^P  f1Clan'  th?,  stai'ting-Point  maybe  made  the 
middle  of  the  sternum.  By  middle  of  the  sternum  I  do  not 
mean  the  point  between  the  top  and  bottom,  but  a  point 
equidistant  from  its  lateral  borders. 

tViVlr;  HenJT  Thompsons  tape  measure  is  much  the  same  as 
the  above,  but  it  is  provided  with  a  little  saddle  to  fit  upon 
'r^","'       a  '""Idle  plate  to  be  fixed  upon  the  sternum 
fhe  ends  of  the  measure  are  passed  through  this.    This  fixed 
point  aids  in  marking  the  amount  of  dragging 
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Dr.  Sidson's  chest  measurer. — This  instrument,  the  first 
of  the  kind,  is  useful  when  we  desire  to  compare  with  exacti- 
tude the  degree  of  elevation  of  different  parts  of  the  thorax. 
It  is  extremely  delicate,  and  in  comparative  mensuration 
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it  affords  results  highly  satisfactory,  both  for  present  purposes 
and  for  comparison  with  future  observations  on  the  same 
patients.  In  shape  and  size  this  instrument  resembles  a 
watch.  It  is  supplied  with  a  rack,  which  is  movable. 
When  this  rack  is  moved  by  the  elevation  of  the  chest,  an 
index  travels  upon  a  dial  on  the  face  of  the  watch-like  instru- 
ment, and  the  degree  of  motion  of  the  chest  is  thus  indicated. 
The  revolution  of  the  index  represents  the  motion  of  the 
chest  to  be  an  inch,  and  the  dial  being  divided  into  one  hun- 
dred parts  the  one  hundredth  part  of  an  inch  movement  may 
be  obtained  and  registered.  This  instrument  is  brought  in 
contact  with  the  chest  only  by  its  rack  or  bar.  The  rack  may 
rest  upon  the  finger  placed  upon  the  chest.  The  hand  hold- 
ing the  instrument  must  be  fixed.  Localized  movements  are 
well  suited  for  observation  with  this  instrument. 
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Through  the  kindness  of  Dr.  Sihson  I  am  enabled  to  illus- 
trate this  subject  by  the  accompanying  wood-cuts,  exhibiting 
the  instrument  and  its  application  to  the  chest.  See  vol.  xxxi. 
of  "  Medico-Chirurgical  Transactions." 
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Dr.  Quains  stethometer.— Dr.  Quain's  stethometer  is 
delicate  and  easily  managed.  It,  too,  resembles  a  watch, 
having  a  dial  and  index.  The  index  is  moved  by  a  silk 
thread  instead  of  a  rack  or  bar,  as  in  Dr.  Sibson's  instrument. 
Che  Silk  cord  proceeds  from  the  side  of  the  watch-like  instru- 
ZZa  an^18  GXt! nd6d  °Ver  the  Part  of  the  ctest  ^  be  mea- 

s  kt  hll 6  ^TS?  18  kid  flat  UP°n  the  chest>  and  the 
i  1\  the  fui-ther  extremity  of  the  part  whose  motion 

wellin.  ItT  W  ^  C°rd'1  durin*  the  exPansio»  and 
.swelling  of  the  chest,  is  dragged  upon  an  axle  in  the  instru- 
ment and  the  index  connected  with  the  axle  denotes  the 
mount  of  dragging.  This  instrument  possesses  the  great 
advantage,  that  while  it  is  applicable  to  strictly  local  and  re- 
stricted movements,  it  is  suitable  for  measuring  the  expansion 
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of  an  entire  side.  Thus,  the  dial  being  placed  upon  the  ster- 
num, the  silk  cord  may  be  made  to  pass  over  the  chest  to 
the  spine.    An  inspiration  after  a  forced  expiration  will  give 
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upon  the  dial  the  amount  of  motion  of  the  side.  This  pro- 
cess repeated  on  the  other  side  will  accurately  afford  the 
means  of  comparing  the  expansion  of  the  two  sides  of  the 
chest.  For  application  to  circumscribed  spots  a  foot  is 
employed.   This  rests  upon  the  part  examined.    For  a  clever 
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and  full  account  of  this  instrument  and  of  its  capabilities  I 
refer  to  a  paper  by  the  inventor  contained  in  the  "  London 
Journal  of  Medicine." 

The  hydrostatic  pneumatoscope,  as  my  sphygmoscope  may 
be  styled,  when  applied  in  the  measurement  of  the  respira- 
tory movements,  indicates  remarkably  well  the  rise  and  fall 
of  the  chest  during  the  acts  of  respiration.  It  consists,  so  to 
speak,  of  a  small  projecting  mamma  of  water.  The  liquid  is 
confined  in  a  cup  made  of  glass  or  other  solid  material,  like 
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the  body-piece  of  the  wooden  stethoscope,  and  covered  over 
at  its  mouth  with  an  impermeable  membrane  of  india-rubber, 
or  some  such  material.     To  the  narrow  extremity  of  the 
stethoscope-end-like  cup  a  few  inches  of  india-rubber  tube  is 
fitted,  and  to  this  again  a  graduated  glass  tube  is  attached, 
having  a  bore  of  about  one-sixth  part  of  an  inch.  This 
glass  tube  is  kept  in  an  erect,  or  nearly  an  erect,  position. 
The  cup  containing  liquid  is  made  to  occupy  a  horizontal  posi- 
tion by  being  fitted  into  a  wooden  frame,  and  the  glass  tube 
is  retained  in  situ  by  the  same  means.    The  cup  is  made  so 
as  to  move  slightly,  in  order  to  fit  the  form  of  the  chest  in  a 
convenient  manner.    The  liquid  is  supplied  so  as  to  fill  the 
cup,  and  to  rise  in  the  tube  a  little  above  the  level  of  the 
cup.    By  means  of  the  pressure  thus  obtained,  the  membrane 
at  the  mouth  of  the  cup  and  the  water  form  a  projecting 
mamma,  _  sensible  to  the  slightest  touch.    I  find  that  the 
mamma  is  much  better  formed  by  employing  common  india- 
rubber  membrane  than  vulcanized  material,  for  it  gives  way 
more  under  the  hydrostatic  pressure.    The  stand,  which  must 
be  heavy,— say,  loaded  with  lead, — is  placed  upon  a  table,  and 
the  cup  is  made  to  touch  the  patient's  chest  when  he  has 
expired  fully.    An  act  of  inspiration  is  now  to  be  slowly  and 
fully  made.    The  liquid  rises  in  the  tube,  and  the  number  of 
degrees  travelled  over  indicate  the  amount  of  thoracic  eleva- 
tion and  advancement.    When  one  side  of  the  chest  has  been 
examined,  the  other  is  to  be  proceeded  with.    Great  care  is 
required  to  observe  similar  conditions  in  respect  of  both 
sides.    The  relative  position  of  the  patient  and  the  instru- 
ment should  be  exactly  alike  on  both  sides.    The  instru- 
ment must  touch  the  chest  to  the  same  extent  and  in  the 
before  the  observation  of  the  rise,  during  inspiration,  is 
same  direction,  and  the  chest  must  have  expired  fully 

This  instrument  applied  over  the  sub-clavicular  region  of  a 
patient  affected  with  deficiency  of  respiration,  in  the  first 
stage  of  phthisis,  will  indicate  a  deficient  movement.  When 
deficiency  of  sound  has  been  ill-denoted  by  the  wooden 
stethoscope,  I  have  occasionally  found  deficiency  of  motion 
by  means  of  this  instrument.  But  in  respect  of  dia^nosino- 
early  phthisis,  the  differential  stethoscope  is  much  more 
valuable  than  the  pneumatoscope.  Nevertheless,  it  seems 
right  to  refer  to  every  reasonable  mode  of  investigation. 
I  would  by  no  means  recommend  this  instrument  in  the 
onlmary  examinations  of  patients;  but  unless  we  know  some- 
tf.mg  of  it  we  shall  not  be  able  to  employ  it  in  exceptional 

Z  4 


344 


MEASURING  CHEST  MOVEMENTS. 


cases,  or  when  its  testimony  may  for  some  reasons  that  may 
occur,  prove  of  service. 

The  amount  of  time  employed  in  the  act  of  inspiration,  I 
may  mention,  is  well  denoted  by  this  instrument.  The  short 
time  of  inspiration  and  the  prolonged  period  of  expiration  in 
phthisis  are  made  very  manifest  by  the  rapid  ascent  and  the 
slow  fall  of  the  liquid  in  the  tube. 

This  same  instrument  possesses  some  value  to  the  scientific 
physician,  in  making  obvious  to  the  eye  the  movements  of  the 
heart,  when  that  organ  is  displaced,  as  is  so  often  the  case  in 
phthisis,  in  the  third  and  fourth  stages.  When  the  heart  is 
near  the  surface,  it  can  generally  be  felt  and  seen  at  the 
second  interspace  on  one  or  other  side ;  but  when  it  is  still 
covered  by  some  pulmonary  structure,  or  when  the  cavity  is 
small,  the  application  of  the  sphygmoscope,  for  it  is  now  a 
sphygmoscope  (sphygmos,  pulsus  cordis),  will  render  the 
obscure  impulse  more  manifest.  The  liquid  is  more  sensible, 
so  to  speak,  to  the  motion  of  the  heart  than  the  eyes  of  the 
observer.  In  other  words,  the  liquid  set  in  motion  in  the 
tube  is  more  obvious  to  the  eye,  than  the  motion  of  the  chest 
caused  by  the  underlying  heart.  The  mamma  is  not  suf- 
ficiently indicated  in  the  cut. 


Pneumatoscope. 


When  the  heart's  impulse  is  to  be  tested  by  the  application 
of  the  sphygmoscope,  a  modification  of  the  instrument  may 
be  employed,  though  its  manifestations  are  less  delicate. 
The  stand  may  be  dispensed  with,  and  a  glass  cup  and  tube 
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alone  employed.  A  piece  of  flexible  tubing  may  be  interposed 
between  the  cup  and  the  glass  tube :  this  admits  of  more  free 
movement  of  the  instrument,  and  is  calculated  to  reduce  the 
chance  of  breakage.  See  engraving  representing  sphygmo- 
scopes,  fig.  3  : — 


Sphygmoscopes. 
Fig.  1.  Artery  sphygmoscope.    Bore  of  tube  1-1 6th  of  an  inch. 

Graduated  scale.   E,  Screw-stopper  P'       '     35  tUbej  bore  MOtn  of  an  "><=h.  D, 

c^^^tA'S^l^t^^^J^     admit  of  greater  facility  of 
listening  to  the  sounds  of  the  heart    SpnygmoscoPe-  and  Skater  readiness  of  observation  when 
Fig.  4.  Artery  sphygmoscope,  with  india-rubber  tube. 

The  determination  of  the  time  of  murmurs  of  the  heart  in 
phthisis  is  aided  by  this  instrument.  If  we  listen  with  the 
differential  or  double  stethoscope  for  the  sound,  and  look 
at  the  .same  time  at  the  sphygmoscope,  we  can  at  once  tell 
whether  the  murmur  be  systolic  or  diastolic.  Everv  murmur 
heard  during  the  ascent  of  the  liquid  is  systolic,  and  every 
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murmur  heard  during  the  descent  is  diastolic.  I  may  men- 
tion the  fact,  though  perhaps  a  little  out  of  place,  that  if 
the  differential  stethoscope  gives  heard  sound  or  makes  it 
appreciable,  at  the  base,  the  murmur  is  basic ;  and  if  at  the 
apex,  the  murmur  is  apicial. 

As  these  instruments  are  comparatively  little  known  to 
the  medical  world,  I  have  ventured  to  add  to  this  work  my 
papers  upon  them,  published  by  the  Eoyal  Society  and  «  The 
Medical  Times,"  and  a  plate  taken  from  the  "  Archives  of 
Medicine."  It  is  remarkable  that  this  very  morning  (Nov.  2, 
1860)  I  have  received  from  my  kind  friend  Dr.  C.  B.  Williams, 
a  copy  of  the  work  of  M.  Grroux,  on  the  subject  of  Fissura 
Sterni,  and  that  I  find  in  it  a  drawing  of  my  sphygmoscopes. 
It  also  contains  an  extract  from  a  paper  by  Dr.  J.  B.  Upham, 
of  Boston,  United  States,  read  before  the  Boston  Society  for 
Medical  Improvement,  and  published  in  the  "  Boston  Medical 
and  Surgical  Journal."  As  the  extract  contains  perhaps  more 
trustworthy  testimony  than  any  that  I  could  myself  bear  to 
the  merits  of  these  instruments,  I  would  here  insert  it.  "The 
delicate  and  beautiful  instrument  of  Dr.  Scott  Alison,  of 
London,  called  the  sphygmoscope,  has  added  much  to  the 
facilities  of  determining  this  vexed  point"- — the  synchronism 
or  non-synchronism  of  the  various  motions  of  the  heart  and 
great  vessels  as  displayed  by  M.  Grroux.  On  perusing  the 
work  of  M.  Groux,  I  am  greatly  struck  to  find  that  the 
sphygmoscope  has  been  converted  into  an  acoustic  appliance, 
and  is  made  to  act  even  upon  the  ear.  This  remarkable 
result  has  been  achieved,  to  his  great  honour,  by  Dr.  Upham, 
by  the  application  of  an  electro-magnetic  machine  with  a  bell 
attached  to  it.  As  the  liquid  in  the  sphygmoscope  rises, 
it  breaks  contact  in  the  electro-magnetic  machine,  and  a 
hammer  falling  upon  a  bell  a  sound  is  instantly  obtained. 
The  successive  movements  of  sphygmoscopes  applied  to 
different  parts  of  the  heart  and  the  arterial  tree  are 
signalised  by  successive  sounds.  To  the  courtesy  of  Dr. 
Williams  I  am  indebted  for  an  opportunity  of  witnessing  and 
hearing  these  very  remarkable  and  novel  results.  On  the 
2nd  Nov.,  1860,  I  witnessed  the  operation  of  the  sphygmo- 
sphone  of  Dr.  Upham  upon  the  heart  of  M.  Grroux,  at  Dr. 
Williams'  house,  when  Dr.  Quain  was  also  present. 

The  surprising  and  brilliant  feat  has  been  accomplished 
with  the  aid  of  the  sphygmoscope  and  an  electro-magnetic 
instrument,  to  record  through  the  medium  of  the  wires  of  an 
electric  telegraph,  the  movements  of  the  heart,  at  a  distance 
of  three  miles  and  a  half.    This  experiment,  performed  by 
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Dr.  Upham  upon  M.  Groux,  was  accomplished  successfully  in 
the  United  States  of  America  last  year.  While  M.  Grroux  sat 
in  Boston  the  movements  of  his  heart  were  recorded  at 
Cambridge. 

A  pneumatoscope  has  long  been  employed  to  ascertain  the 
pressure  of  the  expired  air.  The  construction  and  principle 
of  this  instrument  are  altogether  different  from  those  of  the 
instruments  I  have  been  describing. 

To  measure  diameters.  —  Dr.  Stokes  and  other  physi- 
cians have  recommended  the  employment  of  callipers  for  the 
purpose  of  taking  diameters  of  the  chest.  In  treating  of  the 
shape  of  the  chest  in  phthisis,  notice  has  been  taken  of 
depression  of  the  anterior  and  upper  part  of  the  chest.  To 
measure  the  amount  of  depression  and  the  reduction  of  the 
cavity  of  the  thorax,  none  of  the  instruments  already  noted 
are  well  adapted.  There  may  be  much  depression,  and  yet  it 
would  be  difficult  to  measure  or  even  to  demonstrate  it,  by 
means  of  the  tape.  A  depressed  part,  too,  may  possess  an 
amount  of  motion  which  would  prevent  Dr.  Sibson's  and  Dr. 
Quain's  chest  measures  proving  of  any  avail.  The  hydrostatic 
^neumatoscope  is  liable  to  the  same  objection.  Callipers 
answer  well,  however.  One  extremity  is  placed  on  the 
scapular  region,  and  the  other  upon  the  infra-clavicular 
region,  the  limbs  bridging  or  arching  over  the  upper  aspect 
of  the  shoulder.  The  diameter  of  one  side  is  taken,  and 
then  we  proceed  to  take  the  diameter  of  the  other.  In 
phthisis,  the  diseased  side  ever  tends  to  a  reduction  of 
diameter,  and  this  we  have  ascertained  by  the  employment  of 
the  callipers.  Eecently  Dr.  Nelson  has  improved  the  calli- 
pers. _  This  instrument  has  a  graduated  scale,  very  serviceable 
in  delicate  and  comparative  measurements  of  the  thorax. 

To  measure  angles  and  curves  of  the  chest. — The  only 
instrument  by  which  angles  and  curves  are  measured  is  the 
stetho-goniometer  or  chest  goniometer,  which  I  myself  intro- 
duced into  use.  I  have  found  it  serviceable  to  measure 
deviations  from  the  natural  form  of  the  chest,  so  common  in 
all  stages  of  phthisis.  The  measurement  at  different  periods 
of  the  progress  of  the  same  case  serves  very  accurately  to 
indicate  the  degree  of  alteration,  of  increase  or  abatement  of 
deviation,  which  may  have  taken  place.  The  chest  goniometer 
consists  of  two  arms  revolving  upon  a  central  joint,  meetino- 
at  various  angles  as  they  are  made  to  separate  from  or  to 
approach  each  other.  Connected  with  the  central  point  of 
one  of  the  arms  is  attached  an  arc  duly  graduated,  and 
connected  with  the  central  part  of  the  other  arm  is  an  in- 
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dex,  which  moves  along  the  graduated  arc,  as  the  arms  are 
made  to  approach  or  separate  from  each  other.  The  index 
points  to  the  degree  upon  the  arc,  and  denotes  the  angle 
formed  by  the  meeting  of  the  two  arms.  The  parts  which 
offer  themselves  most  for  measurement  are  the  infra- 
clavicular regions,  and  the  junction  of  the  sternum  and 
the  costal  cartilages,  and  the  junction  of  the  costal  carti- 
lages and  the  ribs.  In  speaking  of  the  alterations  of  the 
form  of  the  chest  in  phthisis,  I  have  already  pointed  out 
that  flattening  is  a  very  frequent  occurrence  in  the  first 
stage  of  phthisis.  In  this  case  angles  are  not  usually  to 
be  found,  the  alteration  rather  consisting  of  a  loss  of  round- 
ness, or  of  the  normal  curve.  We  have,  therefore,  in 
measuring  this  deviation  with  the  chest  goniometer,  to 
take  the  curve,  and  not  an  angle.  To  take  curves  is  more 
difficult  than  to  take  angles,  which  is  extremely  easy. 
Angles  are  by  no  means  of  uncommon  occurrence  at  the 
articulations,  indicated  above,  in  the  advanced  periods  of 
phthisis.  These  are  easily  measured.  The  same  method 
is  applicable  to  them  as  in  the  case  of  the  angles  of 
crystals,  &c. 


/  / 

Stetho-goniometer,  for  measuring  the  inclination  of  different  parts  of  the  walls  of  the  thorax 

in  cases  of  disease. 

aa.  The  arms.  b.  The  arc  of  a  circle,  graduated  from  120°  to  220°,  the  l  itter  degree 
being  on  the  left  hand.  c.  The  vernier,  with  an  arrow  at  zero  ;  the  index  of  degrees.  The 
vernier  is  divided  into  12  equal  parts,  the  whole  being  equivalent  to  1°  on  the  arc,  or  to  60'. 
d.  Vernier  arm.  e.  Joint.  /.  Inches  and  lOths  of  inches,  marked  by  lines,  which  when 
brought  into  line  by  bringing  the  two  arms  nearly  together,  would  determine  the  1st  degree, 
if  instead  of  an  arc  it  had  an  entire  circle. 

At  the  conclusion  of  this  work  I  have  ventured  to  repro- 
duce my  papers  on  the  chest  goniometer,  and  on  the  devia- 
tions from  the  natural  form  of  the  chest,  published  in  the 
"  Archives  of  Medicine."  The  reader  will  there  find  direc- 
tions for  using  the  instrument  and  some  of  the  results  obtained 
by  its  employment. 

To    MEASURE   THE    SO-CALLED  VITAL  CAPACITY.  For  many 

years  experiments  have  been  made  with  different  contri- 
vances to  measure  the  air  exhaled  in  expiration. 
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The  amount  of  air  inhaled  may  be  ascertained  by  simply 
placing  a  given  quantity  of  air  in  a  graduated  glass  vessel 
placed  over  water,  and  by  means  of  a  tube  communicating  at 
one  end  with  the  mouth  of  the  patient,  and  at  the  other 
with  the  ak  in  the  glass  vessel.  The  quantity  of  air  displaced 
or  removed  indicates  the  inhaling  capacity. 

In  measuring  the  air-capacity  of  the  lungs,  it  is  usual  to 
make  observations  rather  upon  the  amount  of  air  expired 
than  upon  that  inspired.  Dr.  Hutchinson's,  Dr.  Pereira's, 
and  Mr.  Coxeter's  spirometers  are  all  constructed  upon  this 
principle. 

When  we  measure  the  amount  of  air  respired  or  expired, 
we  should  bear  in  mind  that  in  phthisis,  in  the  fourth  stage, 
a  portion  of  the  air  so  observed  has  simply  passed  through 
the  lungs,  and  proceeds  to  or  from  the  pleural  cavity,  the 
lung  being  deprived  to  a  very  great  extent  of  its  air  capacity. 
The  air  inspired  or  expired,  in  the  fourth  or  perforation  stage, 
is  the  measure  of  the  air  capacity  of  the  lungs  and  pleural 
cavity,  and  not  of  the  lungs  exclusively. 

Dr.  Hutchinson's  spirometer. — This  instrument  measures 
the  amount  of  expired  air.  It  consists  of  a  metal  cylindrical 
vessel  open  above,  like  a  narrow  pail,  about  two  feet  high, 
and  about  ten  inches  in  diameter,  filled  with  water,  into 
which  another  cylinder,  having  an  aperture  above  and  open 
beneath,  is  inserted,  and  so  much  smaller  as  to  move  freely 
within  it.  The  latter,  when  an  observation  is  to  be  made, 
has  its  upper  part  brought  down  to  the  level  of  the  water  in 
the  first  or  enclosing  cylinder.  When  this  is  done  a  plug  is 
fitted  into  the  opening  in  the  top  of  the  second  cylinder  to 
confine  the  air  which  is  to  be  breathed  into  it.  'A  flexible 
tube  communicates  between  the  mouth  of  the  patient  and 
the  smaller  or  movable  air-receiving  cylinder.  The  air 
breathed  out  is  conveyed  into  the  smaller  cylinder,  and  the 
water  in  the  larger  cylinder,  preventing  the  escape  of  the  air, 
the  smaller  cylinder  is  forced  upwards.  The  cylinder,  of 
course,  rises  to  an  extent  corresponding  to  the  amount  of  air 
expired  into  it.  To  the  rising  cylinder  an  index  is  fixed, 
which  points  to  a  graduated  fixed  scale  connected  with  the 
larger  cylinder,  and  by  this  means  the  quantity  of  air  con- 
tained in  the  smaller  cylinder  is  indicated,  and  at  once  read 
off.  The  plug  of  the  smaller  cylinder  is  removed  when  it  is 
desired  to  discharge  the  air  from  it,  and  to  enable  it  to 
descend  again  into  the  larger  cylinder  to  be  ready  for  another 
expiration.  The  cylinder  is  pressed  down  into  the  water,  and 
the  air  escapes  by  the  aperture  to  which  the  plug  had  been 
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previously  attached.  The  mechanism  of  this  instrument  is 
extremely  simple.  The  small  cylinder,  when  prepared  for 
operations,  is  simply  a  vessel  filled  with  water.  The  air 
expired  passes  into  it,  and  as  the  water  in  the  larger  or  con- 
taining cylinder  cannot  be  got  rid  of,  the  smaller  cylinder, 
which  is  readily  movable,  is  forced  up  under  the  pressure 
of  the  entering  air,  which  it  now  receives.  I  observe  in  Dr. 
Tanner's  "Clinical  Medicine"  the  following  remark:  "On 
respiring  through  the  mouth-piece,  the  air  passes  into  the 
lesser  cylinder,  and  causes  it  to  rise  by  displacing  the  water," 
p.  42.  Now  the  only  displacement  of  water  which  takes 
place  is  by  the  operator  forcing  down  the  small  cylinder 
into  the  larger  one  without  removing  the  plug  to  permit 
of  the  displacement  of  the  air.  Indeed,  if  the  water  were 
freely  displaced,  the  smaller  cylinder  would  remain  sta- 
tionary. 

The  displacement  of  water  is  fatal  to  our  experiments.  I 
have,  I  may  remark,  described  Hutchinson's  spirometer  from 
the  specimen  we  have  at  the  Hospital  for  Consumption,  and 
which  I  have  always  believed  to  be  a  good  one.  Possibly  the 
instrument  which  Dr.  Tanner  has  described  was  an  early  and 
less  happy  effort  of  the  inventor. 

The  instrument  as  above  described  is  adapted  to  a  suitable 
stand. 

_  The  employment  of  this  instrument  is  surrounded  with 
difficulties,  so  far  as  its  results  are  to  be  regarded  as  tests  of 
the  presence  of  phthisis  at  least.  A  patient  brought  for  the 
first  time  to  this  instrument  is  seldom  able  to  make  a  proper 
use  of  it.  He  is  generally  nervous,  and  commences  blowing 
by  making  a  very  short  expiration.  He  inspires,  expires 
again,  and  if  not  stopped,  will  go  on  in  this  way  till  he  has 
forced  the  small  cylinder  up  as  far  as  it  will  go,  employing 
for  this  result  some  half-dozen  expirations.  It  is  well  for 
him  to  look  at  it,  to  become  familiar  with  it,  and  to  see 
others  rightly  make  use  of  it,  before  he  himself  tries  it.  In 
short,  he  requires  education  to  employ  it,  and  coolness  and 
self-possession.  When,  like  the  horse  in  its  harness,  which  has 
become  steady,  the  composed  patient  may  now  proceed  with  the 
trial.  With  his  chest  freed  from  all  external  restraint,  he  is 
to  make  a  deliberate  and  forced  inspiration ;  and,  having  the 
tube  ready,  he  is  to  place  the  extremity  in  his  mouth,  and 
endeavour  to  breathe  out  all  the  air  which  his  chest  contains. 
When  this  is  done,  and  before  his  mouth  is  removed  from 
the  tube,  a  tap  which  had  been  turned  to  permit  of  the  in- 
gress of  air  into  the  cylinder  is  to  be  now  turned  off,  to 
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prevent  its  egress,  until  the  amount  of  air  in  the  cylinder  is 
ascertained  by  reference  to  the  index. 

Nervous  patients  seldom  succeed  with  this  instrument 
until  they  have  made  several  trials.  Young  females  are 
difficult  to  manage  for  observations  of  this  kind.  Some 
persons  never  succeed  in  making  a  sufficiently  full  inspira- 
tion, and  the  necessary  prolonged  expiratory  act. 

Loss  of  real  capacity  is  not  the  only  cause  of  a  small 
amount  of  expiration  air.  The  patient  may  be  feeble,  or  he 
may  have  pain,  and  be  thus  unfit  for  the  continuous  effort  of 
a  forced  expiration.  This  instrument  tells  us  nothing  of  the 
part  of  the  chest  that  is  deficient  in  capacity.  What  air  is 
expired  comes  always  from  the  air  passages  in  part,  and 
sometimes  from  the  pleural  cavity. 

Dr.  Hutchinson's  spirometer  is  so  generally  known  that  a 
figure  of  it  is  unnecessary  here. 

Dr.  Pereira's  spirometer. — This  appears  to  be  much  the 
same  instrument  as  Hutchinson's.  Instead  of  a  smaller 
cylinder  of  metal,  as  in  Hutchinson's  spirometer,  we  have  a 
glass  one.  This  is  suspended  in  a  larger  vessel  filled  with 
water.  Water  also  fills  or  nearly  fills  the  glass  cylinder. 
A  tube  conducts  the  expired  air  into  the  glass  cylinder. 
As  the  air  enters  the  glass  rises,  as  the  small  cylinder  does 
in  Hutchinson's  instrument. 


Coxeter's  Spirometer. 

a  Stop-cock  for  inflation,   b  Mouth-piece  to  fit  upon  a.    c  Stop-cock  between  reservoir 

and  meter. 

Mr.  Coxeter's  spirometer.— This  instrument  differs  from 
Mr.  Hutchinson's  spirometer  in  principle,  and  possesses  the 
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advantages  of  equal  accuracy,  greater  portability,  and  compa- 
rative cheapness.  It  consists  of  two  bags,  one  acting  as  a 
reservoir  for  expired  air,  and  the  other  as  a  measure.  The 
air  is  first  expired  into  the  larger  bag  supplied  with  stop 
cocks  to  retain  it.  The  next  step  is  to  pass  seriatim  the  air 
into  the  measure  bag,  and  to  calculate  the  amount.  The 
second  bag  can  contain  forty  or  fifty  cubic  inches,  and  it  is 
to  be  filled  from  time  to  time,  till  the  whole  amount  is 
measured.  This  instrument  costs  only  26s.,  and  Mr.  Coxeter, 
I  understand,  has  very  recently  improved  it. 

In  a  work  devoted  to  the  physical  exploration  of  pulmo- 
nary consumption,  it  may  be  permitted  to  me  to  say  a  word 
respecting  the  microscope. 

The  microscope. — For  the  purpose  of  examining  the 
sputum,  and  for  detecting  the  presence  of  tubercle  and  of 
pulmonary  curly  fibre,  the  microscope  is  most  important. 
The  detection  of  tubercle  corpuscles  and  of  commingled  curly 
fibres,  by  the  microscope,  gives  certainty  as  to  the  presence 
of  pulmonary  disease.  Even  in  advanced  cases  of  phthisis, 
those  in  the  second  and  third  stages,  this  piece  of  evidence  is 
often  most  corroborating,  and  of  great  value.  In  the  first 
stage,  and  the  transition  period  between  the  first  and  second, 
the  discovery  of  tubercle,  &c,  gives  a  significance  to  doubtful 
symptoms  and  ill-developed  signs. 

Not  a  word  need  be  said  upon  the  construction  or  the  mode 
of  using  this  instrument.  That  office  has  been  well  performed 
by  Dr.  Beale  and  others. 

But  it  is  right  that  I  should  say  a  little  upon  the  sputum 
that  is  to  be  subjected  to  microscopic  examination.  In  the 
first  place  the  sputum  to  be  examined  should  be  preserved  in 
a  well-cleaned  vessel.  It  should  be  collected  in  pure  cold 
water.  The  sputum  should  be  examined  at  an  early  period 
after  expectoration,  not  later  if  possible  than  twelve  or 
twenty-four  hours.  If  the  sputum  be  scanty  and  frothy, 
parts  from  every  portion  should  be  carefully  examined,  the 
more  opaque  points,  if  any,  being  particularly  looked  to.  If  the 
sputum  be  abundant,  adhesive  and  gelatinous,  we  should  look 
for  opaque,  whitish  firm  points  or  particles,  and  subject  them 
to  careful  examination.  Very  generally  the  practised  eye 
will  be  able  to  discover  a  white  particle,  like  a  minute  crumb 
of  cheese,  in  a  great  mass  of  sputum.  This  will  generally  be 
found  when  broken  down  and  mixed  with  a  little  water, 
to  present  the  microscopic  tubercle  corpuscle,  and  the  curly 
fibre.  There  may  be  tubercle  corpuscle  without  curly  fibre. 
The  corpuscle  of  tubercle  is  generally  of  much  the  same  form 
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in  the  same  individual,  but  it  varies  much  in  shape,  in  size, 
and  in  outline  and  definition,  in  different  persons.  I  have 
not  found  curly  fibre  without  tubercle,  except  in  cases 
conjoined  with  gangrene. 

Exploring  needle. — A  needle  is  occasionally  of  use  in  the 
exploration  of  the  chest  suspected  to  suffer  from  one  of  the 
consequences  of  pulmonary  consumption,  viz.,  serous  or  sero- 
purulent  effusion  in  the  cavity  of  the  pleura.   It  occasionally, 
though  rarely,  happens  that  in  the  three  first  stages  of  this  dis- 
ease effusion  takes  place,  and  that  it  may  be  deemed  advisable 
to  puncture  for  its  removal.    In  the  fourth  stage  effusion  is 
very  common,  and  though  this  operation  is  little  likely  to  be 
of  use,  still  some  examples  may  occur  in  which  the  propriety 
of  the  step  may  be  entertained.    Before  proceeding  to  actual 
tapping,  it  is  well  in  most  cases  at  least  to  explore  with  the 
needle,  and  positively  discover  the  presence  of  liquid.  By 
doing  this  considerable  advantages  are  obtained.     If  no 
liquid  issues  we  are  warned  not  to  operate,  and  we  thus 
avoid  a  very  mortifying  disappointment,  and  we  do  not 
endanger  the  life  of  the  patient.    If  liquid  issues  with  the 
needle,  the  operation  may  be  proceeded  with  in  comfort. 
That  such  exploratory  efforts  are  not  altogether  supereroga- 
tory, appears  from  the  fact  that  tapping,  or  rather  penetra- 
tion, of  the  thorax,  even  under  the   direction   of  good 
physicians,  has  been  performed,  when  no  liquid  has  been 
present.    The  needle,  including  the-  handle,  is  about  three 
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The  Needle. 


inches  and  a  half  long.  The  needle  is  grooved,  so  as  to 
admit  of  liquid  flowing  alongside,  when  it  has  penetrated  the 
chest. 

The  breadth  of  the  needle  at  its  broadest  part  is  only 
about  the  twentieth  part  of  an  inch.  The  aperture  made 
by  this  needle  is  so  small,  that  no  air  passes  into  the  cavity 
of  the  pleura  when  it  is  in  the  walls  of  the  thorax  or  when  it 
18  removed.  No  evil  ever  results  from  this  exploratory 
measure,  and  the  advantages  are  not  insignificant  which 
accrue  from  its  precautionary  adoption. 

The  best  locality  for  the  penetration  of  the  exploring 
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needle  in  ordinary  cases  is  the  fifth  interspace  in  the  lower 
lateral  region. 

The  mode  of  procedure  is  this.  The  skin  is  rendered 
tense  by  the  thumb  and  forefinger  of  the  left  hand;  the 
needle  held  by  its  handle  between  the  thumb,  fore  and 
middle  fingers  of  the  right  hand,  is  pushed  gently  and 
gradually  into  the  thorax,  a  little  above  the  upper  edge 
of  the  rib.  When  the  needle-point  has  cleared  the  pleura  it 
will  be  felt  to  move  jerkingly  onwards.  The  needle  may 
now  be  moved  a  little  further,  say  one  line  more.  If  there 
be  any  liquid  in  the  cavity  of  the  pleura,  a  little  liquor  will 
be  found  to  issue  from  the  grooved  surface  of  the  needle. 
This  occurrence  now  declares  for  proceeding  to  the  employ- 
ment of  the  trochar. 


CHAP.  XLV. 

The  Examination  of  the  Mouth,  Fauces,  Larynx,  &c.  —  Tongue  Depressors. — 
Specula.  — ■  Illuminated  Specula. 1 —  Avery's  Speculum.  —  Czermack's  Laryngo- 
scope.— Table  of  Thoracic  Eegions. 

The  examination  of  the  mouth,  fauces,  larynx,  etc. — 
This  is  a  very  important  office.  It  is  one  which  should  never 
be  omitted,  if  it  can  be  at  all  conveniently  done.  The  state 
of  the  gums,  the  tongue,  fauces,  and  other  parts  will  greatly 
assist  us  in  deciding  upon  the  nature  and  extent  of  the 
disease  of  the  patient,  as  well  as  in  obtaining  indications  for 
the  treatment. 

If,  when  the  patient  is  only  slightly  disturbed  in  his 
health,  and  when  the  thoracic  physical  signs  of  phthisis  are  ill 
marked,  the  gums  present  a  fine  red  border  along  the  edge 
of  union  with  the  teeth,  and  the  fauces  are  only  very  slightly 
congested,  or  perfectly  healthy,  the  probability  of  pulmonary 
disease  in  an  incipient  form  being  the  primary  complaint 
is  considerable.  If,  on  the  other  hand,  the  fauces  be  highly 
vascular,  granular  or  granulous,  the  posterior  wall  of  the 
pharynx  be  rough,  tuberculated,  and  covered  here  and  there 
with  thick  green  mucus,  or  the  tonsils  be  irritable,  large,  and 
projecting,  and  associated  with  enlarged  cervical  glands  on 
the  exterior  of  the  neck,  and  the  voice  be  more  or  less  hoarse 
or  nasal,  and  no  decisive  physical  signs  of  phthisis  are  to  be 
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obtained  by  auscultation  or  percussion,  it  is  bigbly  probable 
that  the  primary  and  chief  disease  is  within  sight,  and  that 
the  thoracic  symptoms  and  signs  are  only  secondary,  and  very 
likely  to  pass  off  upon  the  cure  of  the  morbid  conditions 
above  referred  to. 

When  the  mouth  of  the  patient  is  to  be  examined,  if  in 
bed  he  should  be  made  to  sit  up.  If  out  of  bed,  he  may 
stand  or  sit  down,  but  care  should  be  taken  that  he  is  placed 
before  a  window  or  nearly  in  front  of  a  good  light.  The  phy- 
sician must  endeavour  to  place  his  head  on  a  level  with  that 
of  the  patient  and  move  the  head  of  the  examinee  so  that 
the  innermost  parts  of  the  pharynx  may  be  brought  into  view. 
The  sitting  posture  with  the  head  gently  thrown  back  is  very 
suitable  for  examining  the  pharnyx.  To  have  a  good  view  of 
the  interior  of  the  mouth,  and  to  allow  of  the  admission  of 
sufficient  light,  it  is  a  good  plan— though  perhaps  a  some- 
what coarse  one— to  introduce  the  forefinger  of  the  two  hands 
into  the  mouth  respectively  at  the  two  angles,  and  separate 
the  angles  to  a  convenient  distance.  This  can  only  be  done 
of  course  when  the  hands  are  not  engaged  with  instruments, 
or  m  the  management  of  artificial  light. 

The  management  op  the  tongue.— The  behaviour  of  the 
tongue  of  the  patient  is  an  important  point.    Some  persons 
have  the  happy  art  of  keeping  this  member  easily,  and  for 
a  considerable  period,  deep  down  in  the  floor  of  the  mouth, 
thus  greatly  facilitating  ocular  inspection.    Others,  on  the 
other  hand,  have  such  a  rebellious  and  obstinate  member,  that 
no  exertion  of  the  owner  and  no  direction  on  the  part  of  the 
physician  will  succeed  in  preventing  it  rising,  in  the  most 
sight-obscunng  manner,  between  the  eye  of  the  observer  and 
the  fauces  of  the  patient.    If  ducked  down  for  a  moment,  it 
will  rise  the  next  and  be  proof  against  any  exertion.  For 
such  persons  various  means  have  been  employed,  and  some 
instruments  have  been  contrived.   The  tongue  is  conveniently 
E?  IrZ        I .deP«H*ed  by  the  forefinger  of  the  physician, 
but  some  practitioners  would  be  afraid  to  risk  their  reputa- 
tion  for  delicacy  by  adopting  this  method ;  and  again,  some 
squeamish  patients  may  have  a  repugnance  to  it.    Yet  it  has 
its  advantages ;  the  examination  is  made  at  once  before  the 
spatula  and  depressor  could  be  introduced,  and  this  is  no 
slight  matter  when  we  have  to  deal  with  hysterical  men  or 
women,  and  with  spoiled  naughty  children.    The  latter  may 
possibly  complain  or  cry,  but  the  examination  has  hell 
already  made,  and  this  is  satisfactory.    When  employing  he 
finger  we  must  guard  against  being  bitten.  ° 
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Tongue  depressors. — Instruments  so  called  are  in  general 
use,  and  should  be  in  the  possession  of  every  physician  called 
upon  to  treat  much  disease  of  the  chest  and  throat.  A  very 
convenient  form  of  dej>ressor  is  one  shaped  like  the  handle  of 
a  table-spoon.  It  is  about  five  inches  long.  The  widest  part 
is  about  an  inch  in  width.  The  surface  which  comes  in  con- 
tact with  the  tongue  is  gently  concave,  so  as  in  part  to  receive 
the  tongue  and  thus  keep  it  under.  Children  require  a  smaller 
instrument.  To  use  this  depressor  the  physician  takes  it  in  his 
right  hand,  and  standing  or  sitting  a  little  to  the  right  of  the 
patient,  gently  introduces  it  till  the  extremity  has  reached  the 
root  of  the  tongue  :  he  now  depresses  that  organ  and  keeps 
it  firmly  out  of  the  range  of  vision.  A  common  non-flexible 
metal  or  wooden  spatula,  or  even  a  strong  ivory  paper-knife, 
form  convenient  substitutes.  "When  it  is  necessary  to  keep 
the  tongue  out  of  the  way  some  considerable  time,  or  when 
we  have  to  deal  with  restless  patients,  another  form  of  de- 
pressor is  useful.  Connected  with  the  depressing  part  of  the 
instrument,  we  have  an  arm  which  descends  at  right  angles, 
and  comes  in  contact  with  the  chin,  which  forms  a  convenient 
point  oVappui ;  and  the  danger  of  passing  the  instrument  too 
far  is  avoided.  A  movable  joint  connects  the  two  parts  so 
that  the  instrument  may  be  extended  or  bent,  or  folded  at 
pleasure. 


Tongue  Depressors. 

By  means  of  the  instruments  just  described,  and  a  good 
light,  a  fair  view  may  generally  be  obtained  of  the  pharynx, 
tonsils,  and  even  of  the  epiglottis. 

The  epiglottis  is  even  occasionally  brought  into  view 
simply  by  the  efforts  of  the  patient,  without  any  aid  from  the 
physician.  But  it  frequently  happens  that  the  means  indi- 
cated above  do  not  succeed  in  enabling  the  explorer  to  see 
the  epiglottis  and  the  rima  ;  it  is  therefore  necessary  to  employ 
others. 

Specula  have  been,  of  recent  years,  rather  largely  employed 
to  bring  the  epiglottis  and  the  rima  glottidis  into  view.  A 
mirror  of  glass  or  metal  is  introduced  into  the  mouth  and 
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held  so  as  to  reflect  an  image  of  the  parts  upon  the  retina  of 
the  observer.  The  usual  mirror  is  about  half  an  inch  square 
and  is  gently  bent  upon  the  handle.  Liston  recommended 
such  an  instrument  years  ago.    To  employ  this  instrument,  it 


A.  Glottis.  b.  Epiglottis.  c.  Uvula. 

is  warmed  before  introduction  into  the  mouth,  to  prevent  con- 
densation of  vapour.    It  is  employed  gently  and  brought  as 
little  in  contact  with  the  patient  as  is  possible.    It  is'  moved 
about  until  the  image  is  brought  into  vision.  It  may  be  allowed 
to  touch  the  soft  palate  and  uvula,  but  it  is  desirable  to  avoid 
contact  with  the  tongue  and  pharynx.    If  it  touch  the  latter 
part,  involuntary  acts  of  deglutition  take  place.    To  the  use 
of  the  speculum  has  been  latterly  added  the  advantages  of  illu- 
mination.   A  metallic  reflector  has  been  added  to  it,  by  which 
the  interior  of  the  mouth  and  the  larynx  have  been  lighted 
up.    Mr.  Avery,  I  believe,  was  the  first  to  make  use  of  this 
instrument.    While  a  speculum  consisting  of  a  metal  cylin- 
der with  a  mirror  at  its  further  extremity  is  held  in  the  mouth, 
the  light  of  a  candle  lamp  is  received  upon  a  concave  re- 
flector connected  with  this  lamp  and  made  to  enter  the  mouth, 
through  the  cylinder,  the  explorer  looking  through  the  spe- 
culum in  the  mouth  over  the  edge  of  the  reflector.    This  is  a 
very  useful  instrument,  the  glottis  and  the  larynx  are  well 
seen  with  it,  and  it  is  easily  managed.    When  a  good  inspec- 
tion is  desired,  this  instrument  may  be  employed.    It  is  to 
be  borne  in  mind  that,  simple  as  it  is,  and  capable  of  quick 
adjustment,  it  is  occasionally  found  to  be  irksome  to  the 
patient,  and  it  sometimes  happens  that  contact  of  the  spe- 
culum with  the  soft  palate,  &c,  of  the  patient  brings  on 
spasmodic  movements  which  render  it  necessary  to  desist 
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from  its  employment.  The  patient  is  to  be  seated  before  the 
examiner.  The  latter  holds  the  lamp  and  reflector  in  one  hand, 
while  he  holds  the  speculum  in  the  mouth  of  the  patient  with 
the  other.  The  mirror  in  the  mouth  is  to  be  held  above  the 
rima  when  the  larynx  is  to  be  inspected.  The  subjoined 
figures  represent  a  speculum  having  a  mirror  at  the  smaller 
extremity,  and  a  candle  lamp  furnished  with  a  reflector. 


Within  the  last  few  months  the  ingenious  contrivances  of 
Czermack  and  Dr.  Tiirck  of  Vienna  for  inspecting  the  larynx 
have  been  brought  before  the  profession  in  England,  and 
have  excited  much  interest.  The  chief  improvement  over  the 
lamp  and  speculum  above  described,  and  which  has  been  in 
use  in  England  for  some  years,  consists  in  an  arrangement  in 
respect  of  the  reflector,  by  means  of  which  the  examiner  looks 
through  instead  of  over  the  reflector.  The  reflector  which  is 
concave,  is  perforated  in  the  middle,  and  the  eye  of  the  phy- 
sician inspects  through  it.  This  reflector  receives  its  light 
either  from  the  sun  or  from  a  lamp  or  gas-burner  with  which 
may  be  connected  a  bi-convex  lens.  The  reflector  is  held  be- 
fore the  eye  by  the  teeth  or  by  mean  s  of  a  common  spectacle- 
frame.  The  speculum  or  mirror  used  by  these  physicians, 
is  fixed  to  a  flexible  metal  handle,  about  four  inches  long. 
It  is  held  so  as  to  illuminate  the  parts,  and  to  reflect  an 
image  of  them  into  the  eye,  through  the  perforation  in  the 
concave  reflector.  The  interior  of  the  larynx,  and  (it  is  said) 
the  interior  of  the  trachea  down  to  its  bifurcation,  are  to  be 
thus  successfully  explored. 
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The  Speculum  after  Avery. 
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By  changing  the  direction  of  the  speculum,  the  posterior 
nares  and  pharynx  may  be  also  examined.  This  apparatus  is 
called  the  laryngoscope.  It  is  a  valuable  addition  to  our 
means  of  physical  exploration,  and  its  successful  employment 
is  not  to  be  despaired  of,  because  a  first  or  a  second  trial 
may  happen  to  disappoint  the  expectations  of  the  physician. 
Practice  may  at  length  make  him  a  Czermack  or  a  Tiirck. 
The  subjoined  woodcuts  represent  the  speculum  and  the  per- 
forated concave  reflector.  The  mode  of  employing  them  is 
also  exhibited. 


The  Laryngoscope  in  use. 


The  Speculum. 


The  division  of  the  chest  into  regions  is  of  great  practical 
importance.  A  table  of  regions  is  to  be  found  in  the  follow- 
ing page.  The  sternal  regions  are  strictly  confined  to  the 
stenram  and  ensiform  cartilage;  and  the  lateral  regions  are 
bounded  by  lines  drawn  perpendicularly  from  the  anterior 
and  posterior  borders  of  the  axilla. 
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THORACIC  REGIONS. 


Names. 

Situation. 

Corresponding  Organs. 

1.  Supra-clayicular. 

Above  clavicle. 

Summit  of  lungs. 

2.  Clavicular. 

Clavicle. 

Summit  of  lungs. 

3.  Infra-clavicular. 

Between  clavicle  and  lower 
edge  of  third  rib. 

Upper  lobe  of  lung : 
large  bronchi. 

4.  Mammary. 

Between  lower  edge  of  third 
rib  and  seventh  rib. 

Middle  lobe :  large 
bronchi  Heart 
on  left. 

5.  Infra-mammary. 

Between  the  seventh  rib  and 
the  border  of  the  cartilages 
of  false  ribs. 

Liver  on  right. 
Stomach  on  left. 
Margins  of  lungs. 

6.  Upper  sternal. 

Upper  third  of  sternum. 

Trachea  and  large 
bronchi.  Great 
vessels. 

7.  Mid-sternal. 

Middle  third  of  sternum. 

Margins  of  middle 
lobes.     Base  of 
heart. 

8.  Lower  sternal. 

Lower  third  of  sternum  and 
ensiform  cartilage. 

Margins  of  lungs. 
Heart. 

9.  Axillary. 

Axilla  down  to  fourth  rib. 

Side  of  apex  of  lung 

10.  Lateral. 

Between  fourth  and  seventh 
rib,  laterally. 

Lateral  aspect  of 
lungs. 

11.  Inferior  lateral 

Below  the  seventh  rib. 

Lateral  aspect  of 
lungs  inferiorly. 
Liver  on  right. 
Stomach  and 
spleen  on  left. 

12.  Supra-scapular. 

Above  spine  of  scapula  and 
third  dorsal  vertebra. 

Posterior  aspect  of 
apex. 

13.  Scapular. 

The  scapida  below  spine. 

Middle  and  poste- 
rior parts  of  lung. 

14  Tntpr-spflniilnr 

±  ±.     J  11  UCl          cl  I J  111  ell  . 

Between  inner  margin  of  scapula 
and  the  vertebrfe. 

T^nnf<3  fvf  lnnfr 

15.  Inferior  dorsal 

Below  angle  of  scapula  to  level 
of  twelfth  dorsal  vertebra, 
posteriorly. 

Base  of  the  lung. 
Liver  inferiorly 
on  right.  Sto- 
mach and  intes- 
tines on  left. 

Note — This  Table  has  been  adopted,  in  great  measure,  from  the  work  of  Dr.  Williams  on 

Diseases  of  the  Chest. 
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PART  III. 


OX  MEASURING  THE  CONFIGURATION  OF  THE  CHEST  IN 

DISEASE. 

[From  Dr.  Beak's  "Archives  of  Medicine,"  No.  II.  1858.] 

The  mensuration  of  the  thorax  affords  much  aid  in  the 
diagnosis  of  the  diseases  of  that  portion  of  the  body,  and 
materially  assists  us  in  deciding  whether  a  morbid  condition 
there  located  be  increasing  or  in  process  of  abatement.  The 
information  which  mensuration  procures  is  remarkable  for 
that  precision  and  certainty  which  mark  the  data  of  physical 
science.  In  this  respect  it  greatly  surpasses  in  value  that 
large  portion  of  medical  evidence  called  symptoms,  on  which 
medical  diagnosis  and  prognosis  are  greatly  founded,  for  these 
being  in  a  great  measure  simply  the  sensations  of  the  patient, 
may  vary  from  hour  to  hour,  although  the  important  funda- 
mental pathological  conditions  of  organs  may  remain  the 
same  ;  and  because  the  language,  which  is  their  exponent,  is 
less  fixed  and  precise  than  the  symbols  of  physical  science, 
and  is  often,  in  degree  at  least,  determined  by  the  tempera- 
ment or  even  the  varying  temper  of  the  patient.  This  con- 
trast, drawn  in  favour  of  mensuration,  is  not  intended  to 
depreciate  the  importance  of  symptomology,  without  which 
testimony,  most  valuable  in  itself,  would  be  lost,  and  cues 
for  the  application  of  physical  tests  themselves  could  not  be 
obtained. 

The  mensuration  of  the  chest,  by  which  is  meant  that 
measurement  which  is  effected  by  physical  appliances,  was, 
until  lately,  accomplished  almost  exclusively  by  the  applica- 
tion of  the  tape  measure.  To  determine  the  circumference 
of  the  chest  it  is  passed  round  the  part;  but  as  it  is  the  com- 
parison of  one  side  with  another  that  is  chiefly  desiderated, 
the  tape  is  applied  in  almost  all  cases  to  compare  the  semi- 
circumference  of  the  one  side  with  the  semi-circumference  of 
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the  other,  and  this  is  done  by  placing  the  end  of  the  tape  on 
a  spinous  process  and  carrying  the  measure  round  to  a  point 
at  the  middle  of  the  sternum.  This  done  on  one  side  and 
then  on  another,  the  difference  in  the  two  measures  gives  the 
difference  of  the  two  sides.  By  means  of  this  mode  of  mea- 
surement, we  obtain  the  dimensions  of  the  entire  halves  of 
the  thorax,  but  it  fails  to  determine  any  particular  part 
where  the  increase  or  diminution  of  dimension  in  a  half  of 
the  chest,  may  be  present ;  thus,  the  semi-circumference  so 
taken  would  not  inform  us,  in  a  case  of  protuberance  of  the 
prsecordial  region  from  great  hypertrophy  of  the  heart,  that  the 
excess  in  the  measurement  was  due  to  fulness  of  the  precor- 
dial region,  it  would  simply  notify  an  excess  in  the  general 
dimension  of  the  side.  It  is  true  that,  for  the  measurement 
of  a  part  of  the  thorax,  the  tape  is  employed ;  thus  the  dis- 
tance from  the  nearest  part  of  the  sternum  to  the  nipple,  and 
the  distance  from  the  sterno-clavicular  articulation  to  the 
nipple,  are  ascertained  by  the  tape ;  but  we  find  that  a  ma- 
terial increase  of  size  and  deviation  from  the  natural  con- 
figuration may  be  present,  which  can  with  difficulty  be  repre- 
sented by  this  measure.  Thus  a  precordial  fulness,  perfectly 
obvious  to  the  eye,  frequently  fails  to  pronounce  itself  in  a 
decided  manner  by  the  tape  thus  topically  applied. 

The  distance  of  one  part  of  the  thorax  from  another,  in- 
cluding the  cavity  between  them,  has  been  ascertained  by 
means  of  callipers,  and  this  instrument  has  afforded  some 
valuable  information,  not  obtainable  by  the  tape.  This  in- 
strument gives  that  information  respecting  the  magnitude 
of  a  part  of  the  half  thorax  which  is  not  obtained  by  the 
tape ;  thus,  where  a  deficiency  is  found  on  the  right  side, 
from  consolidation  of  the  front  of  the  middle  lobe,  this  may 
give  rise  only  to  a  flattening  of  the  third  or  fourth  ribs  in 
front,  the  callipers  will  declare  this,  while  the  tape  will  not 
detect  it.  The  callipers  have  been  recently  improved  for  the 
purposes  of  thoracic  mensuration  by  Dr.  Edwards,  who  has 
added  to  it  a  delicate  and  useful  graduated  scale. 

Perhaps  it  may  be  permitted  to  say  a  word  or  two  respect- 
ing some  other  mechanical  contrivances  employed  in  the 
diagnosis  of  thoracic  disease.  The  elevation  of  the  ribs  in 
inspiration  is  measured  by  the  stethometer  of  Dr.  Sibson ; 
during  the  elevation  of  the  chest  the  instrument  is  carried 
forward,  and  the  degree  of  its  movement  is  indicated  by  a 
scale  which  is  connected  with  the  part  resting  on  the  chest. 
This  instrument  requires  to  be  fixed  at  one  end,  and  this  is 
generally  effected  by  supporting  the  arm  on  the  back  of  a 
chair.    Dr.  Quain  is  the  inventor  of  another  instrument  for 
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measuring  the  elevation  or  expansion  of  the  chest.  It  is 
more  portable,  and  better  fitted  for  the  examination  of  differ- 
ent parts  of  the  chest,  and  is  more  delicate  than  Dr.  Sibson's. 
It  consists  of  a  thread,  which  is  placed  across  the  part  to  be 
measured,  one  end  of  which  is  fastened  on  the  chest  with  the 
finger,  while  the  other  is  connected  with  a  spring  which  moves 
a  handle  on  a  dial  duly  graduated.  The  slightest  expansion 
of  that  part  of  the  chest  under  the  thread  moves  the  spring, 
and  this  movement  again  indicates  itself  upon  the  dial. 

The  sphygnioscope  which  the  author  invented  to  denote 
the  pulsations  of  the  heart,  is  capable,  when  slightly  modified, 
of  proving  a  good  measurer  of  the  movements  of  the  chest. 
When  so  used  it  is  placed  upon  a  fixed  stand,  and  is  then 
called  a  pneumatoscope.  It  consists  of  a  small  projecting 
bag  of  water,  which  is  placed  upon  the  chest,  and  has  con- 
nected with  it  a  graduated  scale.  The  elevation  of  the  chest 
in  inspiration,  as  well  as  the  fall  in  expiration,  are  delicately 
measured  by  it ;  by  no  other  means  can  the  absolute  and  the 
relative  duration  of  these  acts  be  so  delicately  measured. 

The  ingenious  and  interesting  instrument,  the  spirometer, 
invented  by  Dr.  Hutchinson,  measures  the  quantity  of  air 
expired  from  the  thorax ;  but  while  it  serves  to  indicate  the 
total  capacity  of  the  chest  for  air,  or  for  the  vital  capacity,  as 
it  is  incorrectly  called,  it  is  utterly  null,  as  an  index  of  the 
capacity  of  any  particular  part  of  the  breathing  apparatus. 

The  instruments  above  referred  to  measure  magnitudes, 
movements,  and  capacity,  but  deviations  from  the  natural 
configuration  of  the  thorax  present  themselves,  which  do  not 
come  under  the  description  of  magnitudes,  movements,  or 
capacity,  and  which  cannot  be  measured  by  any  of  the  means 
above  enumerated.  The  deviations  not  so  included  are  of 
very  frequent  occurrence,  many  of  them  are  observed  at  any 
early  period  of  disease  of  the  contained  organs,  and  may  be 
made  subservient  as  elements  in  diagnosis,  whether  other 
evidence  be  more  or  less  complete. 

The  deviations  here  referred  to  relate  to  the  angles  and 
curves  formed  by  the  bones  composing  the  chest ;  by  the 
junction  of  one  bone  with  another  part,  and  of  bones  with 
may  replace  curves,  and  curves  may  so 
alter  as  to  belong  to  greater  or  smaller  circles  or  radii  than 
natural.  Such  deviations  from  the  natural  configuration 
being  not  at  all  or  very  imperfectly  gauged  by  the  appliances 
already  described,  the  goniometer  or  stetho-goniometer  has 
been  introduced  for  their  measurement  as  an  instrument  of 
diagnosis,  &c,  in  diseases  of  the  chest. 

The  chief  deviations  for  the  measurement  of  which  the 
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stetho-goniometer  is  adapted,  occur  at  the  upper  and  front 
part  of  the  thorax,  at  the  junction  of  the  costal  cartilages 
with  the  sternum,  and  at  the  junction  of  the  costal  cartilages 
■with  the  ribs.  But  departures  from  the  healthy  configura- 
tion are  of  very  frequent  occurrence  at  almost  all  parts  of 
the  thorax.  Deviations  hold  in  respect  of  portions  of  the 
sternum  in  relation  to  each  other,  or  in  respect  of  the  entire 
bone  in  reference  to  the  spine,  the  ribs,  or  of  the  mesial  or 
transverse  lines.  The  natural  curve  of  the  entire  sternum 
may  be  an  unnatural  deviation.  The  costal  cartilages  may 
incline  in  an  abnormal  manner  to  the  sternum,  the  natural 
curve  of  the  costal  cartilages  may  be  replaced  by  some  un- 
usual form,  either  angular  or  curved.  The  ribs  and  costal 
cartilages  may  incline  to  each  other  in  preternatural  planes, 
and  the  dorsal  spine  may  present  abnormal  curves.  Devia- 
tions from  the  natural  configuration  of  the  dorsal  spine  may 
be  regarded  and  measured  either  by  themselves  or  in  refer- 
ence to  the  plane  of  the  sternum,  the  mesial  i^lane  of  the 
body  or  the  horizontal  line.  All  such  deviations  may  be 
readily  measured  by  the  stetho-goniometer.  When  devia- 
tions are  confined  to  one  side  of  the  body  only,  the  instru- 
ment may  be  made  to  measure  the  difference  between  the 
two  sides,  the  healthy  and  unhealthy,  by  applying  it  succes- 
sively to  the  corresponding  parts. 

A  few  words  on  the  natural  configuration  of  the  thorax. 
The  male  adult  is  spoken  of,  except  when  it  is  otherwise 
mentioned. 

The  thoracic  bones  form  a  long  case  of  a  conical  configura- 
tion, flattened  in  front  and  behind,  having  its  longest  dia- 
meter from  above  downwards.  The  diameter  from  side  to  side 
exceeds  that  from  front  to  •  back,  being  about  double ;  the 
greatest  lateral  diameter  is  found  on  a  level  with  the  eighth 
rib,  at  the  lateral  region ;  this  is  more  than  double  its  dia- 
meter at  the  level  of  the  first  rib. 

The  dorsal  spine  is  placed  in  the  mesial  line,  and  describes 
a  gentle  curve,  the  convexity  of  which  is  behind,  and  the  con- 
cavity in  front.  In  the  erect  position  a  plumb-line  would 
very  nearly  fall  upon  the  upper  aud  the  lower  extremities  of 
the  curve.  The  two  arms  of  the  stetho-goniometer  placed 
respectively  upon  two  equal  divisions  of  this  curve,  becoming 
tangents  to  the  curve,  show  an  angle  at  their  junction,  for 
the  most  part  about  170°  in  men,  and  about  160°  in  females, 
the  back  in  the  latter  being  more  curved  than  in  men  :  hence 
proceeds  so  much  of  the  beauty  of  the  feminine  form,  with 
its  rounded  outline,  so  conspicuous  in  "  the  bending  statue 
which  enchants  the  world." 
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The  sternum  placed  in  the  mesial  line,  in  front,  describes 
a  curve  from  above  downwards,  the  convexity  of  which  is 
turned  outwards.  The  tangents  of  this  curve  measured  by 
the  arms  of  the  stetho-goniometer  indicate  in  most  persons 
an  augle  of  175°.  The  sternum  separates  more  and  more 
from  the  spine  as  it  descends,  and  is  directed  forward.  The 
inclination  forward  is  described  by  saying  that  the  sternum 
forms  with  a  plumb  line  touching  its  lowest  point,  an  angle 
of  about  165°.  The  outer  surface  of  the  sternum  from  its 
superior  part  to  the  attachment  of  the  fourth  rib,  is  wholly 
plane,  below  the  latter  part  it  shows  a  slight  concavity.  The 
outer  surface,  from  right  to  left,  is  strictly  in  health,  in  the 
transverse  plane  of  the  body ;  all  deviations  are  unnatural. 

The  ribs  of  either  side  form  a  rude  semi-circle.  The  circle 
described  by  the  front  part  of  the  first  seven  ribs,  is  larger 
than  that  described  by  the  posterior  part.  The  circle  de- 
scribed by  the  outer  portion  is  much  smaller  than  either  of 
the  others.  The  arms  of  the  stetho-goniometer  placed  upon 
the  front,  and  used  as  tangents,  so  to  speak,  indicate  an  angle 
of  about  160°;  and  upon  the  lateral  regions  below  the  axilla 
an  angle  of  150°.  The  first  rib  is  the  only  one  which  is  nearly 
horizontal.  All  the  ribs  are  inclined  downwards,  and  this 
inclination  increases  from  the  sixth  to  the  twelfth  rib. 

The  costal  cartilages,  are  very  important  in  this  investi- 
gation, occupying,  as  they  do,  a  large  portion  of  the  front 
of  the  thorax  open  to  physical  examination  of  the  nature 
here  treated.  They  occupy  the  space  between  the  ribs  and 
the  sternum,  and  increase  in  length  from  the  first  to  the 
seventh.  The  first  is  the  broadest,  and  descends  a  very  little 
in  its  course  from  the  rib  to  the  sternum.  This  cartilage, 
in  its  descent,  forms,  with  the  transverse  plane  of  the  body^ 
an  angle  of  177°  or  178°.  The  second  cartilage  is  horizontal^ 
the  third  ascends  a  little,  and  with  a  horizontal  or  transverse 
line  forms  an  angle  of  183°.  The  fourth  and  fifth  costal 
cartilages  incline  very  considerably  upwards.  The  upper 
cartilages  present  a  slight  convexity  on  their  outer  surface, 
the  curves  of  which  are  of  much  the  same  degree.  Mea- 
sured by  the  stetho-goniometer,  the  curve  may  be  said  to  be 
about  165°.  The  length  of  the  first  cartilage  is  about  an 
inch,  and  each  cartilage,  as  we  descend,  gains  about  half  an 
inch.  The  upper  portion  of  the  front  of  the  chest,  including 
the  sternum  and  the  cartilages  on  both  sides  in  front,  describe 
a  curve  of  pretty  uniform  configuration,  which,  measured  by 
the  stetho-goniometer,  is  about  165°. 

During  inspiration,  the  sternum  and  costal  cartilages  are 
elevated.    The  latter  parts  have  their  curves  increased,  the 
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lateral  parts  of  the  ribs  are  elevated,  and  the  lower  eight  are 
forced  somewhat  outwards.  The  distance  of  the  sternum  at 
its  upper  extremity  from  the  opposite  vertebras  is  about 
2£  inches,  its  lower  extremity  from  the  opposite  vertebra,  is 
6  inches.  The  distance  from  the  eighth  rib  of  one  side'  to 
the  eighth  rib  of  the  other,  is  10  inches. 

In  females  the  ribs  describe  curves  of  smaller  radius  than 
in  men ;  and  the  younger  the  chest  is,  its  curves  are  of  com- 
paratively smaller  radius. 

In  health,  few  straight  lines  or  angles  are  to  be  observed 
in  the  outline  of  the  thorax,  but  the  case  is  different  in 
disease,  for  in  phthisis  and  other  maladies  straight  lines  and 
angles  are  frequently  found.  These,  of  course,  admit  of  ready 
measurement  by  means  of  the  stetho-goniometer.  But  the 
deviation  from  health  in  many  instances  consists  in  an  alter- 
ation of  the  natural  curve  rather  than  in  the  replacement  of 
a  curve  by  a  straight  line  or  an  angular  development.  Though 
the  goniometer  cannot  pretend  to  measure  curves  with  the 
same  accuracy  as  angles,  it  will  practically  prove  as  useful  in 
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Stetho-goniometer,  for  measuring  the  inclination  of  different  parts  of  the  walls  of  the  thorax 

in  cases  of  disease. 

a  a.  The  arms.  b.  The  arc  of  a  circle,  graduated  from  120°  to  220°,  the  latter  degree 
being  on  the  left  hand.  c.  The  vernier,  with  an  arrow  at  zero  ;  the  index  of  degrees.  The 
vernier  is  divided  into  12  equal  parts,  the  whole  being  equivalent  to  1°  on  the  arc,  or  to  60'. 
d.  Vernier  arm.  e.  Joint.  /.  Inches  and  loths  of  inches,  marked  by  lines,  which  when 
brought  into  line  by  bringing  the  two  arms  nearly  together,  would  determine  the  1st  degree 
if  instead  of  an  arc  it  had  an  entire  circle. 

the  one  case  as  in  the  other,  for  the  approximation  to  the 
truth  will  be  so  near  as  to  be  in  practice  equivalent  to  it. 
The  absence  of  great  mathematical  nicety  will  not  interfere 
with  the  useful  revelations  of  the  instrument.  To  measure 
curves  has  always  been  an  acknowledged  difficulty,  but  with 
the  arms  of  the  stetho-goniometer,  employed  to  measure  the 
angle  of  tangents  to  curves,  on  which  they  are  placed,  a 
highly  useful  approximative  measure  will  be  obtained. 

The  word  stetho-goniometer  is  composed  of  three  Greek 
words  signifying  chest,  angle,  and  measure.    It  is  of  much 
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the  same  construction  as  the  goniometer  employed  in  the 
examination  of  crystals.  The  stetho-goniometer,  as  already 
stated,  is  intended  to  measure  the  angles  at  which  the  planes 
of  different  parts  of  the  thorax  are  inclined  to  each  other, 
and  to  determine  tangentially  the  comparative  configuration 
of  curved  surfaces.  It  is  formed  of  two  arms,  each  three 
inches  long,  jointed  together,  and  connected  with  them  are 
an  arc,  divided  into  degrees,  and  a  vernier. 

The  edge  of  the  arms  are  to  be  placed  upon  the  chest. 
^  hen  both  arms  rest  upon  the  same  plane,  the  vernier  points 
to  180°,  the  angle  represented,  if  I  may  so  speak,  by  a  flat 
surface  or  a  straight  line,  the  condition  in  fact  of  the  instru- 
ment in  this  state. 

The  degrees  commence  when  the  lines  on  the  arms  may 
be  seen  in  line,  and  the  circle  is  completed  when  the  arms, 
having  revolved,  present  their  lines  again  in  line.  When 
the  arms  have  completed  less  than  half  a  revolution,  the  ver- 
nier points  to  angles  under  180°;  when  they  have  completed 
more  than  half,  the  vernier  points  to  angles  greater  than 
180°.  The  angles  of  the  chest  to  be  measured  by  the  stetho- 
goniometer,  range  almost  exclusively  from  120°  to  220°;  an 
arc,  therefore,  has  been  adopted  which  includes  these  de- 
grees only.  It  comprises  the  plane  and  degrees  on  either 
side.  This  range  will  generally  be  found  sufficient,  but  for 
a  more  extended  inquiry  a  longer  arc  or  the  entire  circle 
may  be  employed.  The  arrow  on  the  vernier  arm  marks  the 
degree. 

When  great  nicety  is  desired  and  minutes  are  required, 
which  will  seldom  be  the  case,  the  vernier  may  be  employed! 
This,  in  the  stetho-goniometer,  subdivides  the  degree  into 
twelve  equal  parts.  These  twelve  parts  correspond  exactly 
with  one  division  on  the  arc.  Each  division  therefore  on 
the  vernier  is  smaller  than  the  division  on  the  arc  by  the 
12  th  part  of  a  degree.  Thus,  each  division  on  the  vernier 
represents  5'  (minutes),  and  as  there  are  twelve,  the  vernier 
corresponds  with  60'  (minutes)  or  1°  (degree).  When  a 
degree  without  any  minutes  is  indicated,  the  star  or  zero  of 
the  vernier  is  in  a  line  with  a  line  of  the  arc.  If  the  star 
point  to  a  degree  and  a  little  more,  and  we  desire  to  know 
how  much  this  is  in  minutes,  we  look  along  the  vernier  for 
that  line  which  coincides  or  is  in  a  line  with  a  line  on  the 
arc.  If  we  are  reading  angles  up  the  scale,  ascending,  we 
count  from  the  right  hand,  and  multiplying  each  line  by  five 
we  determine  the  number  of  minutes.  If  we  are  reading 
down  the  scale— say,  measuring  an  angle  of  less  than  160°-— 
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we  look  for  the  line  on  the  vernier  corresponding  with  a  line 
on  the  arc,  and,  counting  from  the  left  hand,  we  multiply  by 
five,  and  determine  the  number  of  minutes.  The  vernier  will 
seldom  be  required  in  stetho-goniometry,  yet  an  acquaintance 
with  it  is  not  undesirable. 

The  arms  of  the  stetho-goniometer  are  divided  into  inches. 
When  the  instrument  is  employed  to  measure  an  angle 
formed  by  the  vertical  line  and  another  line,  one  arm  is 
placed  in  the  perpendicular,  and  this  is  done  entirely  by  the 
guidance  of  a  plumb-line,  or  of  some  line  or  body  correspond- 
ing with  it.  When  the  horizontal  line  is  required  for  one 
arm  of  the  instrument,  it  is  guided  by  a  body  occupying 
that  position,  a.nd  placing  the  two  in  a  horizontal  position. 
When  great  nicety  is  required,  a  level  may  be  employed  to 
give  the  horizontal  line.  The  measurement  of  angular  parts 
is  very  easy ;  the  point  of  junction  of  the  two  arms  of  the 
instrument  is  placed  over  the  point  of  junction  of  the  two 
planes  to  be  measured,  and  the  two  arms  are  respectively 
applied  to  the  two  planes ;  the  degree  indicated  by  the  arms 
is  the  angle  of  the  inclination  of  the  two  planes.  To  measure 
the  depression  of  the  clavicle  or  of  the  ribs  from  the  horizon- 
tal line,  we  place  one  arm  in  the  plane  of  the  horizon,  and 
another  in  the  plane  of  the  clavicle  or  rib,  and  read  off  the 
degree  indicated  by  the  arrow.  If  we  desire  to  know  the 
extent  of  the  projection  of  the  sternum,  we  place  one  arm, 
say  the  lower,  in  the  vertical  line,  and  lay  the  other  upon 
the  sternum  in  its  long  direction  or  axis. 

The  angular  measurements  are  thus  made  by  the  examina- 
tion of  two  real  planes  of  the  body,  or  by  the  examination  of 
one  plane  of  the  body  with  fixed  standards,  the  vertical  and 
the  horizontal  or  transverse  lines.  In  some  cases,  the  mea- 
surement of  the  two  planes  of  the  body  will  suffice  in  the 
examination  of  the  patient,  as  when  a  costal  cartilage  sud- 
denly retires  from  the  sternum,  which  still  maintains  its 
normal  plane,  but  where  the  flattening  or  receding  involves 
the  sternum,  which  is  frequently  the  case  in  phthisis  with 
large  old  cavities,  or  in  great  condensation  of  the  lung,  this 
measurement  is  not  sufficient,  and  it  is  necessary  to  take  the 
angle  formed  by  the  transverse  plane  of  the  sternum  with 
the  transverse  plane  of  the  body.  A  great  abnormal  devia- 
tion may  be  now  exhibited,  not  to  be  appreciated  by  the 
former  measurement  only.  The  point  of  junction  of  two 
parts  of  a  bone,  or  of  two  bones,  may  not  be  strictly  angular, 
being  somewhat  rounded  or  curved,  yet  when  the  curvature 
is  not  considerable,  and  the  two  parts  as  they  separate,  ob- 
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viously  describe  an  angle,  the  junction  may  be  practically 
treated  as  an  angular  one. 

Many  deviations  from  the  natural  form  of  the  chest  cannot 
possibly  be  regarded  as  angular,  and  are  essentially  curves  or 
portions  of  circles ;  it  is  desirable  to  measure  them  both  for 
recording  and  for  comparison  with  sound  parts.  This  may  be 
done  with  the  stetho-goniometer  in  this  manner :  we  fix  upon 


the  apex  or  middle  of  the  curve,  and  upon  a  point  which  di- 
vides the  portion  of  a  curve  which  is  on  either  side  of  the 
apex,  into  two  equal  parts ;  we  then  bring  the  arms  of  the 
instrument  to  form  tangents  to  the  curves  at  these  points, 
the  joint  part  of  the  instrument  being  held  above  the  apex! 
The  degree  on  the  arc  pointed  at  by  the  vernier,  will  be  an 
accurate  indication  of  the  configuration  of  the  curve.  To 
compare  one  curve  with  another — say,  a  natural  with  a  pre- 
ternatural one — the  arcs  to  be  measured  must  be  of  the  same 
length.  The  larger  the  circle  of  which  the  curve  is  a  seg- 
ment, the  greater  is  the  angle  of  the  tangents.  It  will  be 
found  that  the  stetho-goniometer  so  employed,  will  practically 
afford  not  only  a  good  measure  of  the  angle  of  the  tangents 
to  the  curve  at  their  bisection,  but  will  give  a  fair  rough  out- 
line of  the  curve  itself. 

Depressions,  whether  angular  or  curved,  may  be  measured 
with  the  stetho-goniometer.  When  angular,  the  instrument 
at  its  point  of  junction  is  applied  to  the  point  of  union  of  the 
two  lines  of  the  body,  and  the  arms  laid  upon  the  retiring 
planes  respectively.  In  the  case  of  a  curved  hollow,  less  ex- 
actitude is  procurable,  but  a  fair  rough  measure  is  obtainable, 
Which  is  valuable  for  comparison  and  record,  and  even  a- 
tolerably  exact  outline  is  placed  at  our  command.  The  centre 
point  of  the  instrument  is  placed  near  the  lowest  part  of  the 
hollow,  and,  as  it  were,  opposite  to  the  apex,  and  the  arms 
are  held,  on  either  side  parallel  with  two  tangential  lines 
Hollows  of  smaller  radius  are  represented  on  the  stetho- 
goniometer  by  the  complement  of  the  angles  shown  on  the 

B  B 


370 


ON  MEASURING  TIIE  FORM  OF  THE  CHEST. 


goniometer.  The  arms  in  the  first  case,  approach  each  other 
more,  or  more  nearly  complete  the  entire  revolution  of  the 
circles ;  and,  therefore,  indicate  a  higher  degree.  Such  de- 
pressions, both  curved  and  angular,  are  frequently  seen  in 
diseases  of  the  thoracic  organs,  and  I  may  here  state  that 
lately  I  found  the  sternum  to  be  the  depressed  angular  point 
of  meeting  of  the  clavicles,  in  a  case  of  phthisis  marked  by 
great  depression  of  the  middle  of  the  chest,  and  of  projection 
of  the  shoulders.  In  this  case,  instead  of  having  a  curve  of 
170°,  there  ivas  an  angle  of  195°. 

The  stetho-goniometer,  constructed  by  Mr.  Adie,  of  the 
Strand,  is  made  of  ivory,  weighs  less  than  half  an  ounce,  and 
is  therefore  very  portable.  Its  employment  occupies  very 
little  time,  and  is  in  no  way  disagreeable  to  the  patient.  It 
is  simply  requisite  to  uncover  the  chest  but  this  is  essentially 
necessary  in  any  examination  that  would  pretend  to  accuracy 
or  completeness. 

The  following  figures  will  illustrate  the  mode  of  application : 
Plate  XI.,  fig.  1  (see  Frontispiece),  represents  the  chest 
of  a  girl  fourteen  years  old,  afflicted  with  pulmonary  con- 
sumption. The  left  lung  is  the  seat  of  a  cavity,  and  of 
much  contraction  of  the  remaining  pulmonary  structure, 
probably  due  to  the  presence  of  much  fibrous  exudation 
in  the  structure  itself,  and  upon  its  pleural  surface.  The 
left  side  of  the  chest  has  undergone  great  retraction,  very 
obvious  to  the  eye.  The  sternum  has  deviated  from  the 
transverse  plane  of  the  body,  and  forms  with  it  an  angle 
of  170°.  The  transverse  plane  of  the  sternum  forms  a 
straight  line  with  the  first  three  costal  cartilages.  The  left 
clavicle  has  declined  at  an  angle  of  175°  with  the  horizontal 
line,  while  the  other  clavicle  rises  and  forms  an  angle  of  185° 
with  the  horizontal  line.  The  goniometer  is  placed  on  the 
left  side,  the  joint  resting  upon  the  right  border  of  the  ster- 
num ;  the  right  arm  is  placed  upon  the  sternum  and  the  second 
costal  cartilage,  while  the  right  arm  is  maintained  in  the  trans- 
verse line  of  the  body.  The  index  points  to  170°.  The  heart 
has  been  dragged  upwards,  and  the  auricle  is  felt  pulsating 
at  the  second  left  interspace  synchronously  with  the  apex 
in  the  fourth  interspace.  Great  as  is  the  retraction  in  this 
case,  marked  not  only  at  the  part  on  which  the  instrument  is 
applied,  but  by  remarkable  flattening  on  the  whole  left  front, 
delicately  indicated  by  the  goniometer,  the  total  loss  on  the 
whole  semi-circumference  of  the  thorax,  as  measured  by  the 
tape  measure,  is  only  half  an  inch.    This  figure  indicates  a 
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deviation  from  the  natural  relation  of  the  transverse  plane  of 
the  sternum  to  the  transverse  line  of  the  body.  This  patient 
is  now  in  the  Hospital,  under  Dr.  Cursham. 

Fig.  2  (see  Frontispiece)  represents  a  lateral  curve  of  the 
spine  in  a  case  of  phthisis,  under  the  same  circumstances. 
1  he  arms  of  the  goniometer  are  made  to  occupy  the  place 
of  the  tangents  to  the  curve  of  the  spine.  The  angle  at 
which  these  tangents  bisect  each  other  is  one  of  168°.  The 
convexity  looks  to  the  diseased  side. 

Fig.  3  (see  Frontispiece)  represents  the  chest  of  a  youth 
suflenng  from  very  great  hypertrophy  of  the  heart,  with  defi- 
ciency of  semilunar  and  mitral  valves,  causing  loss  of  symme- 
try m  front  of  the  thorax.    The  left  mammary  and  inframam- 
mary  regions  are  very  full ;  the  curves  of  small  circles  are  re- 
placed by  curves  of  much  larger  circles,  by  which  a  flattened, 
though,  at  the  same  time,  a  greatly  fuller  aspect  is  conferred, 
lhe  stetho-goniometer  is  placed  upon  the  left*  region  in  a 
vertical  direction,  and  it  will  be  observed  that  the  arms  of  the 
instrument  tend  to  form  one  straight  line.    The  arms  of  the 
instrument  are  made  to  occupy  the  place  of  tangents  to  the 
curve,  and  the  angle  made  by  the  bisection  is  one  of  164°. 
The  angle  of  tangents  to  the  curve  on  the  corresponding  part 
of  the  other  side  of  the  chest  is  one  of  150°.    The  instrument 
is  represented  on  either  side  of  the  chest. 

It  is  believed  that  enough  has  now  been  said  to  indicate  the 
objects  of  the  stetho-goniometer,  and  to  illustrate  its  applica- 
tion in  the  measurement  of  the  angles  and  curves  of  the 
chest.    A  very  little  practice  with  the  instrument  will  make 
it  available  m  the  hands  of  the  student.    It  will  probably  be 
tound  to  afford,  as  already  said,  data  not  to  be  obtained  by 
other  means.    It  will  give  a  definite  symbol  of  phenomena, 
which  cannot  be  misunderstood,  which  admits  of  accurate 
record  for  purposes  of  future  comparison  and  accurate  com- 
munication to  others  present  or  at  a  distance.    The  author 
believes  it  will  assist  in  the  diagnosis  of  disease  in  its  early 
as  well  as  m  its  later  stages.    By  leading  to  a  close  examina- 
tion of  the  chest,  facts  otherwise  likely  to  escape  notice  will 
be  discovered,  and  by  fostering  habits  of  diligent  and  precise 
observation,  cannot  fail  to  be  of  use  to  the  student  as  well  as 
u Innately  to  the  sick  who  are  to  come  under  his  care. 
While  it  is  capable  of  supplying  facts  not  obtainable  by  other 

*  Drawings  1  and  3  have  unfortunately  been  reversed  an  that  tha  ^at^    ■  t 
in  the  drawing  is  really  the  right  aide  of  the  patient       '  ^ 
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mechanical  contrivances,  its  revelations  -will  often  be  found 
to  derive  confirmation  and  important  qualification  from  them, 
so  that,  in  bringing  the  stetho-goniometer  before  the  profes- 
sion, it  is  far  from  the  author's  intention  to  depreciate  other 
means  of  determining  the  state  and  conformation  of  the 
thorax. 

In  the  next  part  of  this  communication,  it  is  proposed  to 
give  tbe  history  of  some  of  the  more  important  deviations 
from  the  natural  configuration  of  the  thorax  measurable  by  the 
stetho-goniometer,  which  are  found  to  arise  from  maladies  of 
the  contained  viscera  and  investing  membrane,  and  which  the 
author  has  seen  in  a  very  large  proportion  of  the  patients, 
including  many  in  the  first  stage  of  pulmonary  consumption, 
who  have  come  under  his  care  at  the  Brompton  Hospital. 


ON  THE  CHANGE  OF  FOEM  IN  THE  CHEST  IN  CASES 
OF  DISEASE. 

[From  Dr.  Beetle's  Archives  of  Medicine,  No.  III.  1858.] 

In  the  last  number  of  the  "Archives  of  Medicine,"  some 
observations  were  made  upon  the  means  usually  employed  in 
the  mensuration  of  the  thorax.  The  form  of  the  healthy 
chest  was  considered.  An  instrument,  the  stetho-goniometer, 
which  the  author  has  employed  in  measuring  the  curves  and 
angles  of  that  region  was  described,  and  the  advantages  it  pos- 
sesses and  the  mode  of  using  it  were  pointed  out.  It  now 
remains  to  describe  some  of  those  deviations  from  the  natural 
form  of  the  chest  which  the  stetho-goniometer  is  able  to  de- 
tect and  measure  as  well  for  future  comparison  as  for  present 
consideration. 

In  doing  this,  the  history  of  those  deviations  only  which 
proceed  from  disease  of  the  internal  soft  parts  will  be  given. 
But  it  is  right  to  observe  that  deviations  from  the  normal 
form  arising  from  disease  of  the  thoracic  bones  themselves 
from  spinal  curvature,  or  from  occupation  or  posture,  are 
equally  well  measured  by  this  instrument. 

The  deviations  now  to  be  considered  will  be  found  to  relate 
to  pulmonary  consumption  in  an  especial  manner.  The  au- 
thor's observation  of  such  deviations  has  been  extensive  from 
his  connection  with  the  Brompton  Hospital,  and  a  knowledge 
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of  them  will  naturally  be  interesting  and  valuable  from  the 
great  frequency  of  this  disease. 

The  departure  from  the  healthy  form  occurs  at  an  early 
period  of  the  progress  of  pulmonary  consumption,  and  will 
in  many  cases  where  there  is  a  deficiency  of  acoustic  signs, 
prove,  as  it  has  often  done  to  the  author,  an  aid  of  some 
value  and  deserving  of  some  reliance ;  while  the  departure 
of  the  early  stage  becomes  as  the  disease  progresses  a  striking 
and  remarkable  deformity,  testifying  to  the  wonderful  model- 
ling powers  of  morbid  soft  structure  even  upon  hard  osseous 
and  cartilaginous  parts,  and,  as  will  be  seen  at  a  later  period 
of  this  communication,  not  only  assisting  in  diagnosis  but 
actually  subserving  the  process  of  reparation  and  of  cure. 

Bayle  long  ago  pointed  out  that  in  chronic  phthisis  the 
chest  became  retracted.  M.  Laennec  described  the  retraction 
of  the  ribs  when  the  walls  of  large  abscesses  and  tuberculous 
cavities  contracted.  The  fulness  and  roundness  in  empyema, 
with  the  alteration  of  the  transverse  plane  of  the  ribs,  the 
contraction  of  the  chest  on  the  absorption  of  the  effusion,  and 
the  flattening  of  the  upper  and  anterior  portion  of  the  thorax 
as  a  frequent  attendant  upon  advanced  pulmonary  consump- 
tion, as  well  as  various  alterations  from  internal  tumours  are 
well  known  to  the  profession.  But  the  author  believes  that 
alterations  occur  at  an  earlier  period  of  phthisis  than  has  been 
taught  by  any  writer— that,  in  fact,  the  flat  chest  which  has 
been  held  to  predispose  to  phthisis  is  the  consequence  of  it. 
Certain  deviations,  he  believes,  have  not  been  described  at  all* 
and  their  mode  of  production,  their  relation  to  certain  symp- 
toms, and  their  salutary  influences  as  defences  of  life,  have 
received  little  attention.  On  these  grounds,  this  contribution 
may  be  justified. 

The  frequency  of  acquired  deformity  of  the  chest  from 
disease  of  the  contents  of  that  cavity,  is  very  great.  Of  one 
hundred  of  the  author's  out-patients  at  the  Brompton  Hospital 
fifty-three  presented  certain  abnormal  deviations  from  the 
natural  form  of  the  chest.  Of  the  remaining  forty-seven 
patients,  whose  chests  were  normal,  only  nineteen  suffered 
from  phthisis,  seventeen  of  whom  were  in  the  first  stage,  one 
in  the  second,  and  one  in  the  third.  The  affections  of  those 
other  persons  who  had  the  chest  in  a  normal  condition  were 
chiefly  bronchial  and  cardiac. 

I.  The  deviation  which  is  most  common  is  a  general  flatten- 
ing of  the  entire  front  of  the  chest,  including  the  sternum  in 
the  middle  and  the  costal  cartilage  and  the  ribs  for  a  space  of 
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an  inch  or  two  on  either  side.  The  two  sides  are  generally 
symmetrical,  or  nearly  so.  The  sternum  has  lost  much  of  its 
gentle  convexity  on  the  exterior,  and  becomes  nearly  straight 
from  above  downwards,  assuming,  too,  almost  the  perpen- 
dicular direction.  This  bone  appears  to  have  permanently 
approached  somewhat  nearer  the  spinal  column  than  is  na- 
tural. The  costal  cartilages  have  lost  much  of  the  round- 
ness of  their  outlines.  The  second  and  third  cartilages  are 
often  found  perfectly  flat.  The  lower  cartilages,  which  in  the 
healthy  form  frequently  rise  and  form  a  ridge  on  either  side 
of  the  sternum,  both  laterally  and  from  above  downwards  are 
found  divested  of  much  of  their  prominence.  The  clavicles 
may  retain  their  normal  position  or  decline.  The  dorsal 
spine  is  usually  found  normal,  or  only  a  very  little  more 
rounded,  posteriorly  than  natural,  but  in  some  instances  the 
dorsal  spine  has  its  convexity  materially  increased,  and  it 
approaches  the  form  of  the  gibbous  back.  The  extent  of  the 
rise  and  fall  of  the  front  part  of  the  chest  in  respiration  is 
materially  reduced,  but  the  abdominal  movements  are  aug- 
mented. 

It  is  in  phthisis  that  this  deviation  is  most  frequently 
found.  It  is  comparatively  seldom  the  result  of  internal 
thoracic  disease  without  the  presence  of  signs  of  tubercles 
of  the  lungs.  The  following  table  will  serve  to  show  at  a 
glance  the  comparative  frequency  of  this  deviation  in  74  ex- 
amples of  disease,  which  I  have  taken  in  strict  succession  from 
my  Hospital  book. 


Phthisis. 

Doubtful 
Phthisis. 

Bronchial 
Affections. 

Dyspnoea. 

Heart  Disease. 

66 

3 

2 

1 



2 

Of  63  other  cases  of  phthisis,  44  were  associated  with  ab- 
normal deviations,  and  of  these  21  had  double  flattening. 

The  flattened  chest,  or  what,  for  the  sake  of  distinction, 
may  be  called  the  double  flattened  chest,  is  found  very  early 
in  phthisis  and  comparatively  seldom  in  the  more  advanced 
stages,  at  least  as  the  leading  deviation.  In  the  second  and 
third  stages  it  is  replaced  by  other  deviations  of  a  more  local 
and  more  striking  character.  The  following  table  shows  the 
proportion  of  66  cases  of  double  flattened  chest  to  each  stage 
of  phthisis. 
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1st  Stage. 

2nd  Stage. 

3rd  Stage. 

49 

12 

5 

In  the  49  examples  of  double  flattening  of  the  chest  in 
the  first  stage  of  phthisis,  signs  of  tubercle  in  both  sides  were 
found  in  40,  while  in  only  9  were  the  signs  completely  re- 
stricted to  one  side.  It  is  true  that  in  most  of  the  40  ex- 
amples of  double  phthisis  the  signs  were  more  marked  and 
the  disease  further  advanced  on  one  side  than  on  the  other. 
Of  12  cases  of  this  deviation  found  in  the  second,  or  soften- 
ing stage  of  phthisis,  in  6  the  disease  was  double,  and  in  the 
same  number  it  was  single.  In  5  examples  of  this  departure 
from  the  healthy  conformation  occurring  in  phthisis  at  its 
third  stage,  good-sized  cavities  were  found  on  one  side,  but 
there  was  in  all  the  cases,  implication,  though  not  always  to  a 
great  extent,  of  the  opposite  lung. 

The  female  sex  appears  to  present  in  a  special  manner  the 
double  flattened  chest.  Of  74  examples,  only  29  occurred 
amongst  males,  being  a  rate  of  39-1  per  cent.,  while  45  were 
found  in  females,  being  a  rate  of  60*8  per  cent.  This  excess 
in  females  does  not  extend  to  all  deviations :  in  152  examples 
of  all  kinds  of  deviations,  81  males  suffered  and  only  71 
females,  or  at  the  rate  of  46-7  per  cent,  of  females  to  53-2 
per  cent,  of  males.  And  the  proportions  are  reversed  in 
single  flattening,  or  flattening  on  one  side,  for  of  43  examples, 
33  occurred  in  males  and  10  only  in  females,  or  at  the  rate 
of  76-7  per  cent,  in  males  and  23-2  per  cent,  in  females. 

Proportionate  rate  per  cent,  of  sexes  in  double  and  single  flattening,  and  in  all 

deviations. 


Double  Flattening. 

Single  Flattening. 

All  Deviations. 

Males. 

Females. 

Males. 

Females. 

Males. 

Females. 

39-1 

60-8 

76-7 

23-3 

53-2 

46-7 

At  all  ages  the  double  flattened  chest  is  observed:  com- 
paratively few  examples  have  been  seen  in  childhood.  Of  the 
74  cases,  only  2  were  found  in  persons  at  10  years  and 
under.  No  example  in  the  74  cases  was  found  at  50  years 
or  upwards.    A  large  proportion  of  the  ages  ranged  from  25 
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to  35  years.    The  average  of  the  whole  was  29  years  and 

2  months.  The  average  age  of  males  was  somewhat  higher 
than  that  of  females,  being  30  years  4  months,  while  that  of 
females  was  28  years  and  5  months.  The  average  age  of  74 
persons  having  the  double  flattened  chest  is  rather  lower  than 
that  of  47  persons,  who  had  normal  chests.  The  average  of 
the  former  was  29  years  2  months,  that  of  the  latter  32  years 

3  months.  The  average  age  of  the  74  persons  with  double 
flat  chests  is  much  the  same  as  that  of  43  persons  with  sirigle 
flat  chests,  to  be  afterwards  referred  to.  The  former  is  29 
years  2  months,  the  latter  29  years  11  months.  The  average 
age  of  males  with  double  flat  chests  is  slightly  higher  than 
that  of  males  having  single  flat  chests,  the  former  being,  as 
before  stated,  30  years  and  4  months,  that  of  the  latter  being 
29  years  and  9  months ;  but  the  average  of  females  with 
double  flat  chests  is  lower  than  that  of  females  with  single 
flat  chests,  the  former  being  28  years  and  5  months  and  the 
latter  30  years  and  6  months. 

The  amount  of  flattening  varies  in  different  cases  from  a 
moderate  yet  obvious  reduction  of  the  natural  convexity  of 
the  tipper  portion  of  the  thorax  both  in  a  transverse  and 
vertical  direction.  The  centre  of  the  stetho-goniometer 
being  placed  upon  the  sternum,  the  two  arms  of  the  instru- 
ment placed  upon  the  two  sides  of  the  chest  respectively, — 
upon  the  second  or  third  ribs,  or  between  them,  will  be 
found  nearly  in  a  straight  line.  If  the  centre  of  the  instru- 
ment be  placed  upon  the  costal  cartilages,  the  angle  to  the 
tangents  of  the  curves  will  frequently  be  found  175°,  being, 
so  to  speak,  nearly  that  obtained  in  measuring  a  plane. 

The  stetho-goniometer  is  not  essential  in  dealing  with 
this  deviation,  for  the  eye  alone  is  sufficient  to  detect  it, 
but  it  is  of  use  in  discovering  a  little  difference  between 
the  corresponding  parts  of  the  two  opposite  sides,  and  in 
affording  an  accurate  measure  for  record,  and  for  future 
comparison,  such  as  no  mere  mental  recollection  can  bestow. 

The  deviation  which  is  under  consideration  is  not  to  be 
confounded  with  that  loss  of  rotundity  which  proceeds  from 
mere  loss  of  flesh.  In  this  case  the  bones,  if  accurately 
traced,  are  found  to  retain  their  natural  curves.  Attention 
too  is  to  be  given  to  the  fact  that  flattening  may  be  due 
to  congenital  formation  or  to  posture,  as  in  occupation. 
The  evidence  of  the  patient  will  serve  to  prevent  error.  The 
unhealthy  flattening  is  frequently  so  marked  that  patients 
themselves  will  declare  that  their  ribs  and  breast-bone  have 
fallen  in. 
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Though  the  double  flattened  chest  is  very  generally  asso- 
ciated with  phthisis,  and  more  particularly  with  it  in  its  first 
stage,  it  is  occasionally  seen  in  mere  bronchial  affections,  as 
will  appear  by  reference  to  the  table  of  diseases  associated 
with  the  74  cases  treated  of. 

In  examples  of  double  flattened  chests,  pleural  adhesions 
are,  for  the  most  part,  found  only  at  the  apices,  and  in  some 
cases  only  on  one  side  of  the  chest. 

The  mechanism  of  the  production  of  flattening  in  phthisis 
appears  to  be  this.    Masses  of  tubercular  deposit,  larger  or 
smaller,  and  more  or  less  numerous,  having  been  deposited 
in  the  summit  of  one  or  both  lungs,  the  admission  of  air 
into  the  vesicles  thus  occupied  is  of  course  prevented,  and 
as  the  bulk  of  cells  occupied  with  tubercular  deposit  is  less 
than  the  bulk  of  cells  filled  or  distended  with  air,  the  chest 
in  the  vicinity  of  the  tuberculated  lung,  if  the  diseased  por- 
tion be  at  all  considerable,  and  such  as  cannot  readily  be 
compensated  by  the  adjoining  healthy  structure,  fails  to  rise 
in  the  act  of  inspiration.    This  will  account  for  the  loss  of 
that  fulness  that  obtains  in  full  inspiration,  but  beyond  this 
there  is  a  flattening  or  actual  sinking,  apparently  beyond 
the  flattening  of  healthy  expiration.    The  tuberculated  lung 
occupies  less  space  than  the  healthy  lung  which  has  just 
taken  part  in  the  act  of  ordinary  expiration,  frequently  less 
than  the  lung  which  has  taken  part  in  a  forced  expiration. 
The  lung  under  the  process  of  tuberculization  has  actually 
undergone  a  contraction,  and  its  tendency  is  to  leave  the  walls 
of  the  thorax,  but  from  the  operation  of  the  pressure  of  the 
external  atmosphere  and  the  elasticity  of  the  cartilaginous 
and  more  yielding  osseous  parts  of  the  chest  no  separation 
takes  place,  and  these  parts  follow  the  retiring  lung,  and 
give  rise  to  the  flattening  which  we  observe.    The  flattening 
seems  likewise  to  be  due  in  some  measure  to  the  fact  that 
persons  afflicted  with  phthisis  at  its  commencement,  pur- 
posely avoid  making  deep  inspirations,  and  take  into  the 
lungs  the  necessary  quantity  of  air  in  restricted  and  more 
frequent  draughts.    This  substitution  of  restricted  and  more 
frequent  for  longer  and  less  frequent  inspirations  will  na- 
turally be  attended  by  a  less  complete  distension  of  the  air 
cells,  and  they,  from  their  natural  elasticity,  will  somewhat 
contract  and  draw  the  thoracic  walls  with  them.    In  this  way 
we  shall  be  enabled  to  account  for  the  disproportion  which 
frequently  seems  to  exist  between  the  amount  of  deposit 
and  the  amount  of  flattening,  the  latter  being  the  larger 
quantity.    It  will  also  serve  to  account  for  the  flattening 
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occurring  on  both  sides  of  the  chest  in  nearly  equal  amounts 
when  there  is  reason  to  believe  that  the  disease  of  the  lung 
is  confined  to  one  side,  or  is  much  greater  on  one  side  than 
on  the  other.  The  patient  is  led  to  make  short  and  more 
frequent  inspirations,  warned  by  the  fact  that  full  respira- 
tion is  attended  with  local  distress,  and  sometimes  with  pain. 

The  general  flattening  in  phthisis  and  some  other  diseases 
is  promoted  by  habits  of  stooping  and  holding  the  head  and 
shoulder  forward,  as  assistance  in  respiration  seems  to  be 
obtained  in  this  way.  And  it  is  to  be  observed  that  flatten- 
ing of  the  chest  may  arise  to  some  extent  from  weakness  or 
listlessness,  causing  the  stooping  posture  to  be  assumed. 

The  flattening  of  the  healthy  side,  which  is  seen  to  attend 
the  flattening  of  the  unhealthy  side,  is  occasionally  overcome, 
and  the  healthy  side  returns  to  its  normal  configuration,  or  it 
may  even  manifest  an  abnormal  elevation  and  expansion. 
This  takes  place  when  the  lung,  free  from  tubercle,  taking 
upon  itself  the  duties  of  the  disabled  organ,  becomes  hyper- 
trophied,  and  carries  on  a  compensatory  respiration  known 
as  puerile  breathing. 

The  flattening  of  the  chest,  and  consequently  the  dimi- 
nished power  of  distending  the  lung  with  air,  appears  not 
without  some  solid  advantages  to  the  patient.  If  the  cells 
still  free  from  tubercle  and  yet  adjoining  solidified  structure 
were  to  be  fully  distended,  laceration  must  ensue,  and  toge- 
ther with  it,  haemorrhage,  more  or  less  copious  and  more  or 
less  fraught  with  immediate  danger  to  life.  As  the  case 
stands  the  danger  of  laceration  does  exist,  and  doubtless  this 
accident  frequently  takes  place  and  proves  the  cause  of 
haemorrhage  in  many  cases,  but  the  danger  is  greatly  obviated 
by  the  reduced  capacity  of  inspiration  which  attends  the 
flattened  chest.  When  laceration  is  spoken  of,  that  amount 
which  would  admit  the  finger,  or  that  can  be  readily  seen 
after  death,  is  not  meant ;  but  only  a  fine  division,  scarcely 
to  be  seen,  yet  in  such  a  vascular  organ  amply  sufficient  to 
produce  serious  haemorrhage.  The  flattening  of  the  chest 
and  the  consequent  reduced  power  of  inflating  the  lungs, 
seem  to  be  opposed  to  haemorrhage  only  so  long  as  no  adhe- 
sions exist  between  the  thorax  and  the  lungs.  When  exten- 
sive adhesions  have  taken  place  between  the  lungs  not  yet 
totally  disorganized,  and  the  apex  and  upper  part  of  the 
thoracic  cone,  haemorrhage  would  appear  to  be  invited.  But 
of  this  the  author  has  not  yet  been  able  to  satisfy  himself  by 
the  statistical  test.   Flattening  with  extensive  adhesions,  and 
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a  lung  still  vascular,  would  seem  rather  to  favour  haemorrhage 
by  exposing  to  laceration  when  the  diaphragm  forcibly  or 
suddenly  contracts. 

II.  Flattening  of  one  side  of  the  chest  is  a  very  important 
deviation  from  the  natural  conformation.  In  its  slighter 
degree  it  is  easily  recognized ;  but  in  its  more  advanced,  it 
is  very  striking,  and  forms  a  very  remarkable  contrast  with 
the  opposite  side.  In  its  full  development,  it  is  significant 
of  very  serious  disease  :  in  most  examples  it  is  the  attendant 
of  cavities  in  the  structure  of  the  lung  beneath,  of  cavities 
which  may  be  large  with  or  without  any  healthy  pulmonary 
structure  interposed,  or  of  cavities  which  are  contracting  and 
reduced  to  a  fraction  of  the  size  they  once  possessed.  In  not 
a  few  cases  the  greatly  flattened  side  is  the  monument  of 
cavities  long  obliterated  by  the  contraction  of  their  fibrous 
walls. 

In  the  single  flattened  chest  the  parts  most  implicated  are 
the  first,  second,  and  third  costal  cartilages,  and  the  anterior 
portion  of  the  corresponding  ribs.  The  natural  convexity  of 
the  part  as  measured  by  that  of  the  opposite  side  is  reduced. 
The  angle  of  its  tangents  taken  with  the  stetho-goniometer  is 
greater  than  natural  by  5°  or  10°.  In  many  instances  the 
instrument  shows,  so  to  speak,  an  angle  of  180°,  i.  e.  of  a 
plane.  Beyond  this  the  depression  may  go,  and  an  actual 
hollow  be  observed.  The  convexity  of  the  exterior  of  the 
costal  cartilages  is  replaced  by  a  concavity.  The  centre  of 
the  instrument  held  near  the  lowest  part  of  the  hollow, 
and,  as  it  were,  opposite  the  apex  of  the  curve,  with  its 
two  arms  held  respectively  on  either  side,  and  parallel 
with  two  tangential  lines,  the  stetho-goniometer  will  show 
an  angle  of  185°  in  many  examples  of  healed  or  healing 
cavities.  Fig.  I,  plate  XI.  (see  Frontispiece),  exhibits  this 
deviation. 

Associated  with  flattening  on  one  side  there  is  frequently 
found  a  compensating  abnormal  fulness  and  convexity  on  the 
opposite  side.  This  proceeds  from  increased  expansion  of  the 
lung.  Puerile  breathing  is  common.  This  compensatory 
fulness  takes  place  only  when  the  corresponding  lung  is  but 
little  or  not  at  all  implicated  in  the  tubercular  deposition 
The  rise  of  the  costal  cartilages,  just  as  they  leave  the  ster- 
num, is  sometimes  very  striking.  On  this  side  there  is  ample 
movement,  while  on  the  flat  side  there  is  very  little  motion 
or  even  absolute  immobility. 
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While  the  flattening  of  one  side  may  justly  be  regarded  as 
the  deviation  of  the  case,  there  is  also  sometimes  found  a 
slight  degree  of  flattening  on  the  other  side,  associated  with 
some  loss  of  expansive  motion  at  the  upper  part  of  the  chest. 
In  this  case,  while  by  far  the  greater  amount  of  disease  is 
present  on  the  flat  side,  there  is  frequently  found  to  be 
disease,  though  comparatively  little  advanced,  on  the  more 
slightly  flattened  side. 

In  examples  of  great  single  flattening  the  loss  of  motion, 
though  great,  may  be  overlooked,  for  while  the  expanding 
movement  of  the  ribs  is  reduced,  and  with  it  the  expansion 
of  the  lung  beneath,  there  is  often  present  an  increased  move- 
ment of  the  clavicle  and  scapula,  from  voluntary  exertions 
made  to  gain  some  little  advantage  in  respiration,  in  some 
cases  now  become  painfully  difficult,  and  this  may  be  ob- 
served more  especially  when  the  respiration  of  the  patient 
is  abnormally  abdominal.  The  clavicles  and  scapulae  are 
frequently  raised  and  fixed,  in  order  to  give  greater  effect  to 
the  inspiratory  muscles,  and  to  aid  in  the  elongation  of  the 
thorax. 

The  flattened  single  chest,  when  limited  in  extent,  and 
when  marked  in  degree,  is  almost  pathognomonic  of  phthisis, 
and  when  carried  to  a  great  degree,  of  phthisis  in  its  third 
stage.  Of  late,  in  examining  the  chests  of  out-patients  at 
the  Brompton  Hospital,  the  author  has  been  able  in  numerous 
examples  to  predicate  a  cavity  and  its  precise  locality  without 
putting  a  question,  without  percussion  or  auscultation,  simply 
by  ocular  inspection,  and  by  the  discovery  of  the  alteration 
under  consideration.  Of  course  the  value  of  the  prediction 
has  in  every  case  been  tested  by  the  usual  examination.  In 
examples  of  hepatization  a  great  depression  is  found,  but 
associated  with  this  the  shoulder  is  much  depressed,  and  the 
base  of  the  chest  is  contracted.  In  some  examples  of  flatten- 
ing, associated  with  hepatization,  or  that  consolidation  of 
lung  which  continues  after  empyema,  the  author  has  found 
signs  of  cavities,  though  doubtless  small,  surrounded  by  thick 
structures,  and  revealing  themselves  less  plainly  than  in  sim- 
ple tubercular  disease. 

The  value  of  flattening  on  one  side  is  well  illustrated  by 
the  following  facts.  Patients  with  this  deviation  have  come 
to  the  hospital.  Cavities  have  been  strongly  suspected,  but 
the  usual  auscultatory  signs  have  been  defective.  Months 
after,  signs  of  large  and  evidently  old  cavities  have  been 
conclusively  obtained. 
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The  following  table  shows  the  proportions  of  43  examples 
of  single  flattening  to  phthisis  and  other  diseases  :  — 


Phthisis,  all  stages. 

Phthisis,  doubtful. 

Hepatization. 

Bronchial 
Affections. 

40 

1 

1 

1 

This  deviation  occurs  in  all  stages  of  phthisis,  but  more 
especially  in  the  third.  It  is  common  in  the  first,  but  in  a 
less  advanced  degree.  But  it  is  in  the  third  stage  that  the 
marked  form  is  most  frequently  observed.  The  following 
table  shows  the  proportions  of  this  deviation  to  each  stage  of 
phthisis  out  of  40  examples  :  — 


Phthisis,  1st  stage. 

Phthisis,  2nd  stage. 

Phthisis,  3rd  stage. 

13 

7 

20 

The  observation  of  fewer  examples  of  depression  in  the 
second  stage  than  in  the  first  seems  to  require  some  explana- 
tion, and  is  probably  to  be  found  in  the  fact  that  compara- 
tively few  persons  come  to  the  hospital  in  the  second  stage, 
the  greater  number  coming  in  the  first  and  third,  a  fact  again 
explained  by  the  shortness  of  the  second  stage  compared  with 
the  others.  The  period  of  softening  which  comes  between 
the  two  other  stages  is  short,  and  is  soon  replaced  by  unequi- 
vocal signs  of  cavities  of  some  considerable  size,  which  with 
the  author  has  been  held  to  constitute  the  third  stage.  It 
may  further  tend  to  explain  the  paucity  of  this  deviation  in 
the  second  stage,  if  it  be  stated  that  the  evidence  of  devia- 
tion was  taken  on  the  first  examination  and  then  only.  This 
may  also  be  held  to  argue  that  deviations  are  even  more 
common  than  appears  by  the  tables  in  this  paper,  for  doubt- 
less many  persons  in  the  first  stage  and  in  the  second  would, 
after  a  time,  and  after  the  evidence  had  been  taken,  become 
the  subject  of  various  alterations  of  the  chest. 

The  frequency  of  the  concurrence  of  cavity  with  the  pre- 
sence of  flattening  or  hollowness  on  one  side,  is  further  well 
shown  by  the  following  table,  which  exhibits  the  form  of 
chest  in  39  examples  of  well  marked  cavities. 
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Table  showing  the  form  of  chest  in  39  examples  of  cavities  :  


Form 
Chest. 

Healthy. 

Flut  on  one 
side. 

Flut  both 
Sides. 

Angularity 
one  .-idi  . 

Angularity 
two  sides. 

Total. 

No.  of 
Cases. 

1 

20 

6 

11 

2 

39 

The  almost  constant  attendance  of  flattening  at  least  on 
one  side  in  cavity  cases,  is  further  well  illustrated  by  the  fol- 
lowing facts  ascertained  a  few  days  back,  when  the  author 
was  doing  duty  for  Dr.  Cursham  and  Dr.  Thompson.  Of 
eight  women  in  one  ward  under  Dr.  Thompson,  seven  had 
cavities.  Of  these  only  one  had  a  prominent  and  symme- 
trical chest,  and  her  cavity  had  been  only  lately  made  out. 
The  other  six  females  presented  one  or  other  deviation ;  four 
had  flattening  marked,  though  not  extreme;  two  had  the 
ribs  and  cartilages  angular  at  their  junction,  and  the  ribs  re- 
tiring rapidly  backwards  on  the  cavity  side.  Of  seven  men — 
patients  of  Dr.  Cursham  —  having  cavities  in  the  lung,  not 
one  was  free  from  some  deviation.  There  was  flattening  in 
four,  and  flattening  with  angularity  in  three.  The  devia- 
tions in  the  males  were  certainly  more  marked  than  in  the 
females. 

Great  depression  on  one  side  is  frequently  to  be  found  in 
persons  who  have  very  extensive  cavities  underneath,  and  yet 
have  no  inconsiderable  amount  of  health  and  strength.  In 
many  such  persons  the  complexion  of  the  face  is  florid,  or  of 
a  bright  nut-brown  colour,  the  condition  in  respect  to  adipose 
deposit,  is  that  of  embonpoint.  The  pulse  is  calm,  and  the  im- 
pulse of  the  heart  is  increased  in  area,  and  is  felt,  and  even 
seen  as  high  as  the  first  interspace.  It  was  only  a  few  days 
ago  that  a  young  woman  came  to  the  hospital  blooming  like 
a  country  milkmaid,  saying  that  she  feared  her  disease  might 
return  if  not  attended  to  at  once.  The  left  subclavicular  and 
mammary  regions  were  found  hollowed,  and  beneath  was 
discovered  an  enormous  cavity  in  the  lung.  This  patient 
had  been  an  inmate  of  the  hospital  on  three  different  occa- 
sions. In  a  few  days  she  was  so  well  that  she  desired  to  be 
discharged. 

Such  facts  as  these,  and  they  are  constantly  presented, 
requiring  no  colouring,  have  led  the  author  to  the  conclu- 
sion that  single  flattening  is  part  of  a  great  healing  and  de- 
fensive process.    The  walls  of  the  cavity  come  together,  and 
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the  yielding  hard  parts  follow,  and  the  inflating  chamber 
is  reduced  in  magnitude.  Unless  the  hard  parts  sink  in,  it 
would  be  comparatively  difficult  for  cavities  to  heal.  If  the 
chest  continued  to  expand,  the  cavity  would  continue  to  be 
alternately  filled  and  emptied  with  every  inspiration  and  ex- 
piration, and  to  the  manifest  injury  of  the  diseased  part  and 
of  the  patient. 

When  marked  flattening  on  one  side  presents  itself,  with 
material  tendency  to  loss  of  flesh,  however  successfully  com- 
bated for  a  time,  and  with  failing  health,  particularly  if  asso- 
ciated with  inclination  of  the  one  border  of  the  sternum 
backwards,  the  author  regards  the  presence  of  a  cavity  as 
almost  certain,  even  in  the  total  absence  of  pectoriloquy  and 
gurgling.  On  subsequent  examinations  these  and  other  signs 
have  converted  a  presumption  into  a  certainty.  It  was  only 
yesterday  that  a  cavity  large,  old,  and  dry,  was  fully  made 
out  for  the  first  time  in  a  man  who,  on  his  first  examination 
a  month  ago,  presented  flattening  with  one  border  of  the 
sternum  inclined  backwards,  but  without  one  of  the  positive 
signs  of  that  condition. 

Flattening  confined  to  one  side,  in  a  marked  degree  at 
least,  has  been  found  in  the  author's  experience  to  be  more 
frequent  in  males  than  in  females,  which  is  the  reverse  of 
what  holds  in  the  case  of  double  flattening.     Of  43  well- 
marked  examples  of  single  flattening,  33  occurred  in  males 
and  only  10  in  females.    The  author  cannot  say  that  males 
display  this  distinction  uniformly  in  excess.    The  excess  here 
may  be  due  to  accidental  causes,  and  would  perhaps  not  hold 
m  a  larger  number  of  observations.    The  excess  in  this  col- 
lection of  examples  may  be  explained  by  supposing  that 
men  do  not  come  to  the  hospital  until  their  disease  is  fur- 
ther advanced  than  in  women  upon  their  first  application. 
It  may  likewise  be  explained  by  supposing  that  males,  hav- 
ing more  power  of  endurance,  live  longer  with  cavities,  and 
thus  have  more  time  afforded  for  retraction  of  the  chest 
The  author  has  not  yet  been  able  to  analyse  the  facts  before 
him,  so  as  to  come  to  a  satisfactory  conclusion  on  these 
points.  _  The  greater  power  of  the  male  constitution,  favour- 
ing as  it  must  do  the  deposition  of  false  membrane,  and 
of  a  more  vitalized  lymph,  probably  assists  in  making  the 
depression  more  complete  and  more  frequent  in  males;  at  the 
same  time  it  cannot  be  forgotten  that  the  greater  pliability 
of  the  bones  and  cartilages  of  females  must  favour  depression 
ot  the  chest  m  them. 

Single  flattening  occurs  at  all  ages.    It.  does  not  appear  to 
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be  more  common  in  childhood  when  the  bones  and  cartilages 
are  more  particularly  pliant  than  at  middle  age.  Of  the  43 
examples  of  this  deviation,  3  occurred  at  10  yearg  and  under. 
Instances  of  greater  age  were  found  in  this  category  than  in 
the  double  flattening.  One  male  was  56  years  old,  and  other 
five  persons  had  attained  to  45  years  and  more.  The  average 
age  of  both  persons  was  2  9  years,  1 1  months.  The  average  age 
of  males  was  29  years,  9  months  ;  and  of  females,  30  years,  6 
months. 

The  mechanism  of  single  flattening  or  hollowing  appears 
to  be  this.  It  is  the  mechanism  which  holds  in  double  flat- 
tening, to  which  is  superadded  the  mechanism  of  the  retrac- 
tion of  the  thorax  in  permanent  hepatization  and  of  pleurisy, 
or  which  follows  empyema.  In  the  third  stage  of  phthisis 
much  of  the  structure  of  the  lung  and  much  of  the  tubercular 
deposit  is  expectorated,  and  a  vacant  space  is  left,  called  a 
cavity.  When  the  parts  which  form  the  walls  of  this  cavity 
are  of  tolerable  thickness,  and  consist  in  great  measure  of 
thickened  pleura  and  a  mass  of  condensed  lung  structure, 
mixed  up  with  much  fibrinous  deposit,  and  free  from  a  co- 
pious admixture  of  mere  friable  ever  detaching  tubercle,  the 
cavity  contracts,  and  the  walls  drag  the  whole  neighbouring 
parts  towards  them.  The  adjoining  pulmonary  structure  and 
pleura  pucker,  the  intercostal  spaces  are  drawn  in,  and  at 
length,  if  life  continue  long  enough,  the  costal  cartilages  and 
ribs  are  bent  in  under  the  persistent  traction.  The  longer 
life  continues,  the  greater  and  the  more  remarkable  the  flatten- 
ing, or,  as  the  case  may  be,  the  depression  or  the  actual  hol- 
lowing becomes,  until  the  cavity  has  finally  ceased  to  exist, 
and  the  blended  walls  no  longer  contract.  The  traction 
power  of  the  walls  of  tubercular  cavities  and  of  abscesses  in 
the  lungs  is  quite  sufficient  to  produce  this  deviation  from 
the  natural  form  of  the  chest.  The  author  has  known  seve- 
ral examples  of  tubercular  cavities  nearly  obliterated,  and 
surrounded  by  a  considerable  mass  of  indurated  lung  struc- 
ture, and  surmounted  by  thickened  pleura  and  false  mem- 
brane attached  to  the  anterior  and  superior  portion  of  the 
thorax,  to  suffice  not  only  to  depress  the  ribs  and  cartilages, 
but  to  drag  over  to  the  right  side  of  the  sternum  the  heart, 
and  to  cause  the  hypertrophoid  lung  of  the  left  side  to  invade 
the  right  side  of  the  thorax.  Dr.  Walshe  has  pointed  out 
this  traction  power  exerted  upon  the  heart.  The  author 
examined  the  body  of  a  young  man  a  year  ago,  who  died 
under  these  circumstances  :  a  small  cavity  in  the  right  lung, 
surrounded  by  very  hard  cartilaginous-like  lung  tissue,  the 
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heart  on  the  right  of  sternum,  and  the  hypertrophied  lung 
of  the  left  side  inflated  and  resisting,  invading  the  right  side 
of  the  chest.    More  recently  a  young  woman,  named  Thrush, 
under  the  care  of  Dr.  Cursham,  died  in  the  Brompton  Hos- 
pital.   During  life  the  heart  had  been  felt  to  beat  much  at 
the  second  right  interspace.*    The  only  structure  at  the 
right  apex  was  a  mass  of  hard  contracted  puckered  material, 
composed  of  lung  tissue,  fibrinous  deposit,  and  some  creta- 
ceous matter,  the  remains  of  a  cavity.    The  right  bronchus 
was  very  greatly  dilated,  having  been  doubtless  occupied 
and  distended  with  air,  tending  together  with  the  dragged 
heart  and  the  depressed  ribs  to  occupy  the  space  left  vacant, 
A  small  tubercal  cavity  was  found  on  the  left  side.    A  cavity 
had  doubtless  been  present  on  the  right,  but  had  become 
obliterated  in  the  manner  above  described. 

Pleural  adhesions  are  generally  present  in  cases  of  great 
flattening.  The  author  has  not  seen  any  cadaver  opened  with 
this  deviation  to  a  material  extent  from  the  natural  form, 
without  finding  such  adhesions ;  but  he  inclines  to  the  be- 
lief that  they  are  not  essential :  the  tendency  to  contract  and 
to  occupy  a  smaller  space  on  the  part  of  such  lung  and  other 
structure  as  is  under  consideration,  must  necessarily  be  at- 
tended with  a  following  of  surrounding  parts  to  an  extent 
commensurate  with  their  ability  to  move  or  yield,  or,  it  may 
be  dilate  like  the  hypertrophied  lung,  or  a  dilated  bronchus. 

All  cavities  do  not  tend  to  become  less :  some  indeed  even 
tend  to  become  larger  from  the  constant  falling  in  of  tubercle 
as  the  dimensions  of  a  quarry  increase  by  the  constant  fallino- 
m  of  fresh  material.     When  the  tubercle  is  in  numerous 
masses  of  a  friable  nature  surrounded  by  soft  suppurating 
lung  tissue,  the  cavity  extends,  until  rib-ways  there  is  nothing 
left  but  a  thin  membranous  wall  of  pleura  and  not  very  firm 
coagulated  lymph.    In  such  cases  very  little  or  no  flattening 
takes  place  from  contraction  of  the  walls  of  the  cavity,  and 
in  some  cases  the  author  believes  that  instead  of  depression 
of  the  ribs  progressing  as  in  the  cases  formerly  referred  to 
the  flattening  which  had  taken  place,  during  the  period  of 
crude  tubercle  tends  to  be  reduced  and  the  ribs  are  acrain 
disposed  to  rise  under  the  influence  of  an  increased  respira- 
tion, not  vesicular  it  is  true,  but  cavernous,  which  admits  a 
large  amount  of  air  with  readiness  under  them  within  the 
flaccid  cavity.    The  author  believes  he  has  seen  the  ribs  rise 

»  I  deem  it  due  to  Dr.  Cursham  to  say  that  he  has  kindly  given  me  per- 

nratwn  to       t      thw         flnd  that  he  hag  on             j  ^  occasions 

placed  his  valuable  materials  at  my  disposal.  "".asions 
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and  depression  be  reduced  under  the  formation  of  such  cavi- 
ties. The  lung  rendered  impermeable  to  air  by  the  presence 
of  tubercle,  has  become  very  readily  pervious,  nay,  inflatable, 
like  a  bladder,  by  the  rapid  removal  of  a  great  mass  of  friable 
tubercle,  now  leaving  thin  expansive  walls. 

That  such  a  tendency  to  expand  exists,  there  is  no  doubt, 
not  only  during  inspiration,  but  under  other  circumstances. 
During  the  act  of  coughing,  how  often  has  it  happened  to  the 
author  to  see  the  process  of  expansion  made  visible  by  the 
forcible  filling  out  of  the  intercostal  spaces  in  hernia-like 
forms  in  cases  of  cavities  with  thin  non-contracting  walls. 
The  presence  of  cavities  in  such  cases  being  sufficiently  proven 
by  the  bruit  de  pot  fele,  whispering  superficial  pectoriloquy, 
and  other  conclusive  signs. 

III.  An  angular  condition  of  the  articulations  of  the  upper 
costal  cartilages  with  the  sternum  is  not  unfrequently  observed 
as  the  product  of  disease.  Instead  of  the  articulations  form- 
ing part  of  a  gentle  curve,  in  which  the  sternum  and  carti- 
lages participate,  they  form  angular  points,  whence  the  car- 
tilages and  bones  depart  at  an  angle  varying  in  degree  in 
different  cases.  The  angle  as  measured  by  the  stetho-gonio- 
meter  is  frequently  one  of  160°  or  155°  ;  the  part  most  affected 
is  the  second  articulation  counting  from  above.  "When  the 
angle  is  sharp  the  articulation  is  sometimes  found  swollen,  and 
resembles  in  some  cases  the  mastoid  process  of  the  temporal 
bone.  In  this  condition  the  part  is  generally  tender.  When 
this  deviation  is  considerable,  the  costal  cartilage  retires  fast 
backwards  and  may  have  lost  much  of  its  gentle  convexity. 
The  sternum  maintains  for  the  most  part  its  normal  transverse 
situation. 

This  deviation  occurs  on  one  side  only,  or  on  both  sides. 
Of  32  patients,  in  whom  this  angularity  was  the  prevailing 
deviation,  and  whose  cases  have  been  taken  for  analysis,  22 
occurred  on  one  side,  and  10  on  both  sides. 

The  sexes  suffer  in  nearly  the  same  proportion.  Of  the  32 
patients,  17  were  males  and  15  were  females.  Females  seem 
to  present  angular  deviation  on  one  side  as  frequently  as  males, 
there  being  1 1  of  either  sex,  which  is  different  from  the  case  of 
single  flattening,  the  number  of  males  being  33,  and  of  females 
10,  out  of  43  well  marked  examples.  This  special  fact,  which 
perhaps  indicates  a  more  general  fact,  may  be  explicable  by  the 
greater  narrowness  of  the  female  thorax  and  the  consequent 
disposition  to  angular  formations  upon  slight  bending. 

The  angular  feature  may  not  be  restricted  to  the  articula- 
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tions  of  the  sternum  and  the  cartilages.  It  is  not  unfre- 
quently  seen  at  the  articulation  of  the  ribs  and  the  costal 
cartilages.  The  parts  seern  at  these  points  suddenly  and  ab- 
ruptly to  separate,  and  to  pursue  different  directions.  The 
angle  is  sharp,  and  may  vary  from  160°  to  150°.  These  ar- 
ticulations are  seldom  swollen  or  painful. 

The  natural  dimensions  of  the  chest  in  such  cases  have  for 
the  most  part  been  originally  great  from  above  downwards, 
rounded  in  the  circumference,  and  decidedly  narrow.  This 
has  been  observed  both  in  males  and  females. 

This  angular  deviation  has  been  noted  at  all  ages,  from  the 
child,  of  either  sex,  to  old  age,  but  it  has  shown  a  preference 
for  children  and  those  of  them  suffering  from  dyspnoea  and 
bronchial  affections  as  well  as  consumption. 

Associated  with  this  angularity  on  both  sides  or  on  one, 
there  has  been  observed  in  many  examples  a  decided  sinking 
of  the  ribs  from  above  downwards.  This  has  been  most  strik- 
ing when  the  deviation  has  been  on  one  side  only.  It  was  then 
more  satisfactorily  proven  by  the  contrast  afforded  by  the  op- 
posite side.  In  such  cases  the  two  upper  ribs  have  sunk  and 
a  certain  approximation  to  each  other  has  been  seen  to  hold 
with  the  three  upper  ribs.  The  clavicle,  too,  has  sunk,  re- 
tired rapidly  back  as  it  progressed  outwards,  and  the  articula- 
tion of  the  clavicle  with  the  sternum  was,  as  it  were,  opened 
and  seemed  to  gape,  so  as  to  admit  of  the  insertion  between 
the  two  bones  of  the  tip  of  the  finger. 

The  angular  deviations  if  recent,  are  generally  associated 
with  serious  disease.  In  children  the  producing  disease  may 
be  bronchitis,  pneumonia,  hepatization,  or  affections  of  the 
heart,  attended  with  some  impediment  to  respiration,  particu- 
larly to  inspiration.  But  in  the  majority  of  the  examples 
which  I  have  analysed,  double  marked  phthisis  was  present. 


Table  showing  diseases  and  stages  of  phthisis  in  10  examples  of  undue 
  angularity  of  both  sides. 


Functional 
disease  of  heart. 

Phthisis. 
1st  stage. 

Phthisis. 
2nd  stage. 

Phthisis. 
3rd  stage. 

Dilatation  of 
heart. 

1 

3 

3 

2 

Of  the  above  8  examples  of  double  angularity  associated  with 
phthisis,  this  disease  was  confined  to  one  side  in  two  only. 


IV.  Undue  angularity  on  one  side,  if  marked,  is  significant 
of  serious  disease,  more  than  double  angularity  if  moderate. 
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Of  22  examples  of  the  single  form  of  this  deviation,  eleven, 
or  one  half,  were  associated  with  phthisis  in  its  third  or 
cavity  stage. 


Table  showing  stages  of  phthisis  and  other  diseases  in  22  examples  of  augularily 

on  one  side. 


Ph  ? 

Phthisis 
1st  tUge. 

Phthisis 
2nd  stage. 

Phthisis 
2rd  stage. 

Hepatization. 

Bronchial 
affections. 

1  . 

5 

3 

11 

1 

1 

The  mechanism  of  angularity  seems  to  be  much  the  same 
as  in  flattening,  with  the  addition  of  yielding  or  bending  of 
the  articulations.  This  additional  feature  is  in  part  due  to  a 
greater  narrowness  in  the  chest  that  has  been  found  to  exist, 
or  in  other  words  to  the  front  curve  of  the  chest  belonging 
to  circles  of  smaller  radii.  The  angularity  seems  likewise 
to  be  assisted  by  dyspnoea:  the  forced  inspirations  raise 
the  sternum,  while  there  is  reason  to  believe  the  more  free 
and  loose  parts  of  the  ribs  tend  to  be  drawn  inwards  and 
downwards  by  exertions  of  the  diaphragm,  particularly  when 
the  articulations  are  not  very  firm.  In  some  cases  the  ster- 
num has  appeared  to  be  supported  by  the  action  of  the 
external  muscles  the  greater  and  smaller  pectorals,  while  the 
diaphragm,  and  perhaps  the  triangularis  sterni  have  de- 
pressed the  ribs,  &c. 

V.  Certain  acquired  prominences  are  occasionally  seen 
in  the  configuration  of  the  thorax.  These  proceed  from 
internal  tumours,  from  aneurism,  and  from  enlargement  of 
the  heart.  In  plate  XI.,  fig.  3  (see  Frontispiece)  exhibits  a 
not  uncommon  form  of  projection  from  hypertrophy  of  the 
heart.  Such  a  deformity  is  readily  measured  with  the 
goniometer,  and  one  side  is  accurately  contrasted  with  the 
other. 

VI,  The  sternum  is  very  frequently  the  seat  of  deviation 
from  its  natural  position  and  form.  It  is  in  childhood 
chiefly  that  deviation  in  form  takes  place.  Instead  of  pre- 
senting a  gentle  convexity  outwards  and  from  above  down- 
wards, this  bone  may  be  perfectly  plane  or  it  may  be  concave. 
It  is  frequently  raised  and  projecting  throughout  as  in  the 
pigeon-breast;  the  chief  characteristic  may  be  an  angular 
prominence  at  the  junction  of  the  upper  and  middle  portions 
of  the  bone,  the  upper  part  suddenly  departing  from  the  line 
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of  the  middle  part,  and  directing  itself  towards  the  trachea. 
The  junction  of  the  middle  part  with  the  ensiform  cartilage, 
frequently  forms  an  angular  projection.  The  ensiform 
cartilage  may  be  almost  horizontal,  while  the  middle  portion 
of  the  bone  may  be  perpendicular,  or  inclining  back 'as  it 
rises.  The  author  has  seen  this  articulation  form  an  elbow. 
These  deviations  have  usually  arisen  in  childhood  while  the 
articulations  have  been  feeble,  or  the  bones  particularly 
pliant.  Distortions  may  arise  at  other  parts  before  the 
bone  has  acquired  firmness,  or  when  the  natural  firmness 
is  absent,  as  in  rachitis. 

The  weight  of  the  head  and  superior  extremities  seems  in 
cases  of  rachitis  greatly  to  tend  to  deformities  of  the 
sternum,  but  as  has  been  well  shown  by  Dr.  W.  T.  Grairdner 
in  the  "Edinburgh  Journal  of  Medical  Science"  for  1851, 
bronchitis  and  other  chest  diseases  attended  by  dyspnoea  are 
very  frequent  causes  of  the  deviations  from  the  natural  form 
and  position  of  the  sternum  as  well  as  of  the  ribs.  The 
author  has  seen  several  infants  in  whom  great  sinking  of 
the  ribs  and  elevation  of  the  sternum  have  been  in  actual 
progress.  The  thorax  along  the  course  of  the  insertion  of  the 
diaphragm  has  been  greatly  depressed  at  every  inspiration. 
In  one  remarkable  example  great  dyspnoea  was  present,  and 
after  death  the  heart  was  found  to  be  single  and  the  pulmo- 
nary arteries  taking  their  origin  from  the  aorta.  The  chest 
goniometer  is  specially  adapted  for  the  measurement  of  these 
deviations. 

Though  phthisis  and  other  diseases  in  the  adult  compara- 
tively seldom  give  rise  to  alteration  in  the  form  of  the 
sternum,  they  occasionally  succeed  in  so  doing.  In  some 
examples  of  phthisis,  the  author  has  seen  the  upper  portion 
of  the  sternum  manifestly  drawn  towards  the  trachea,  when 
the  action  of  the  diaphragm  has  been  forced,  in  consequence 
of  more  than  usual  dyspnoea.  The  same  thing  has  been 
observed  in  severe  chronic  bronchitis,  and  in  cases  of  long 
standing  organic  diseases  of  the  heart.  Cancers  in  the 
mediastinum,  when  extensive,  will  raise  the  sternum  aDd  im- 
part an  undue  roundness  and  prominence  to  it.  Aneurism 
of  the  aorta  produces  a  similar  result. 

The  deviations  of  the  sternum  which  it  is  desirous  more 
particularly  to  point  out  here,  are  those  which  relate  to  its 
position.  In  phthisis  the  author  has  remarked  that  the  ster- 
num very  frequently  loses  its  normal  position  in  the  transverse 
plane  of  the  body.  In  almost  all  examples  of  old  cavities  in 
the  apices  of  the  lungs  attended  with  flattening,  the  sternum 
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is  found  to  have  its  transverse  plane  deviating  from  the 
transverse  plane  of  the  body.  The  edge  of  the  sternum 
nearer  the  flattened  cartilages  and  the  cavity  is  directed 
backwards  or  to  the  interior  of  the  chest.  The  sternum 
will  'be  found  to  have  rotated  on  that  border  which  is 
nearer  the  sound  side,  to  make  in  some  cases  an  angular 
projection,  and  the  transverse  surface  of  the  sternum,  and 
the  corresponding  costal  cartilages  form  one  straight  line. 
The  depressed  and  retracted  cartilages  have  succeeded  in 
dragging  the  sternum  with  them. 

This  inclination  of  one  border  of  the  sternum  to  the 
interior  of  the  chest  usually  holds  with  the  bone  throughout 
its  whole  length,  but  it  may  be  more  above  than  below,  in 
which  case  the  sternum  acquires  a  somewhat  twisted 
appearance. 

But  the  deviation  may  not  stop  here.  The  sternum  is 
not  ^infrequently  at  its  upper  part  dragged  over  towards  the 
cavity  or  the  retracted  side,  and  it  thus  loses  its  exact 
position  in  the  middle  of  the  body.  It  pursues  an  oblique 
course,  and  when  twisted  as  above  described  presents  a  very 
remarkable  appearance,  and  one  almost  always  conjoined 
with  phthisis  in  the  third  stage  or  with  extreme  hepatization, 
but  much  more  frequently  with  the  former. 

At  the  present  moment  there  is  a  fine  example  of  lateral 
deflection  of  the  sternum  under  consideration  in  the  Brompton 
Hospital  under  Dr.  Cursham.  The  patient  is  a  lad  named 
Brown,  of  about  17  years,  having  a  large  cavity  on  one  side. 
In  the  same  ward  Dr.  Cursham  has  another  patient,  with  this 
deviation  less  marked.  The  patient  is  a  man  of  about  55 
years,  and  he  too  has  a  cavity  in  the  lung.  The  sternum  is 
occasionally  seen  inclined  towards  the  healthy  side  in  cavity 
cases,  dragged  over  by  excessive  expansion  of  the  ribs. 

Though  the  clavicles  and  scapulas  cannot  strictly  be  said  to 
form  part  of  the  thorax,  it  may  not  be  without  advantage  to 
devote  a  few  words  to  their  behaviour  in  disease  of  the  organs 
of  the  cavity  of  the  thorax.  The  rising  of  these  bones  in 
cases  of  dyspnoea,  emphysema,  and  empyema  is  very  com- 
monly known,  but  the  lowering  of  them,  though  common 
too,  is  perhaps  less  attended  to  when  proceeding  from  thoracic 
disease.  In  almost  all  examples  of  flattening,  angularity, 
and  retraction  of  the  chest,  these  bones  are  the  seat  of  devi- 
ations, greater  or  less,  in  their  position.  In  single  flattening 
these  parts  simply  decline ;  the  clavicle  sinks  as  it  proceeds 
outwards  from  the  middle  of  the  body.  In  cases  of  angula- 
rity where  the  ribs  bend  back  abruptly,  the  clavicle  frequently 
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does  the  same,  as  ascertained  either  by  the  chest-goniometer ; 
and  the  sterno-clavicular  articulation  is,  as  it  were,  laid  open, 
and  the  finger  may  be  partially  introduced  between  the  ex- 
tremities of  the  two  bones.  The  sterno-clavicular  articulation 
of  one  side  may  be  found  much  posterior  to  the  other  when 
the  sternum  at  one  border  has  inclined  inwards.  A  boy  is 
now  under  the  author's  care  at  the  Brompton  Hospital  with 
a  large  cavity  on  the  left  side,  whose  left  sterno-clavicular 
articulation  is  more  than  half  an  inch  behind  the  other.  In 
this  case  the  fact  attracts  the  more  ready  notice  from  the 
sterno-cleido-mastoideus  of  the  right  side  standing  ont  in 
consequence  much  more  prominently  than  the  other.  The 
clavicle  in  this  case,  like  the  ribs,  retires  rapidly  backwards. 

VII.  Lowering  of  the  clavicle  and  scapula  from  descent  of 
the  upper  ribs,  consequent  upon  contraction  of  the  lungs,  is 
occasionally  noted  where  there  is  comparatively  little  flatten- 
ing in  front ;  and  where  there  is  no  curvature  of  the  spine  and 
no  reason  to  attribute  the  change  to  mere  posture,  it  may 
assist  in  diagnosis.  It  is  a  weight,  though  a  light  one,  to  be 
employed  in  estimating  the  probabilities  of  internal  disease. 

VIII.  Depression  of  the  first  and  second  intercostal  spaces 
on  one  side  is  occasionally  seen  without  the  presence  of  any 
other  deviation.  The  depression  is  seen  most  frequently 
near  the  sternum.  It  appears  to  be  a  preliminary  to  the 
more  general  flattening.  In  some  examples  of  flattening  and 
hollowing  of  the  costal  cartilages,  the  depression  of  the  inter- 
spaces is  very  marked,  and  outstrips  the  other  flattening.  A 
young  German  named  Koch  in  the  Hospital,  under  Dr.  Thomp- 
son, who  has  great  flattening  from  a  cavity,  presents  the  in- 
terspaces remarkably  hollow.  They  appear  as  if  the  thumb 
had  been  deeply  pressed  into  them. 

The  influence  of  disease  in  producing  deviations  from  the 
natural  form  of  the  chest  has  been  fully  shown  by  the  fore- 
going facts,  which  seem  to  be  sufficiently  numerous  for  the 
purpose.  They  might  have  been  greatly  extended,  though, 
it  is  believed,  with  no  corresponding  advantage. 

There  yet  remain  two  points  to  be  mentioned.  The  first 
is  that  phthisis  in  its  third  stage,  though  almost  always  asso- 
ciated with  deviation  from  the  natural  form  of  the  chest,  is 
occasionally  seen  without  any  obvious  deformity,  and  may  be 
associated  with  actual  prominence  over  the  cavity.  A  very 
fine  large  woman  in  good  condition  came  to  the  Hospital. 
The  left  sub-clavicular  region  was  full  and  prominent,  but  to 
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the  surprise  of  the  writer  all  the  usual  signs  of  a  large  cavity 
immediately  beneath  were  discovered.  Dull  percussion 
cavernous  breathing  and  pectoriloquy  were  present.  The 
explanation  of  this  anomaly  was  found  in  a  moderate'curva- 
ture  of  the  spine,  which  threw  up  the  left  shoulder  and 
thrust  forward  the  left  side  of  the  thoracic  cone.  The  second 
point  is  this,— that  deformities  of  the  chest,  such  as  have  ex- 
isted_  from  childhood,  do  not  appear  to  favour  the  advent  of 
phthisis.  Comparatively  few  of  the  many  examples  of  loner 
standing,  or,  so  to  speak,  of  infantine  deformity  of  the  chest, 
which  have  presented  themselves  to  the  author  at  the  Hos- 
pital, have  been  associated  with  phthisis.  The  diseases  more 
especially  observed  have  been  chronic  bronchitis  recurring  at 
intervals,  some  dyspnoea  usually  persistent,  and  disordered 
action  of  the  heart.  The  explanation  of  this  fact  is  probably 
to  be  found  in  a  comparative  immunity  from  tubercular 
tendency,  which  has  been  proven  by  bronchitis  and  other 
diseases  having  arisen  under  circumstances  which  are  perhaps 
calculated  to  induce  tubercles  in  others.  Dr.  T.  W.  Grairdner 
years  ago  proved  that  bronchitis  and  other  diseases,  not  in- 
cluding phthisis,  were  the  most  frequent  causes  of  the  chronic 
deformities  of  the  chest,  and  though  these  disorders  may  not 
exactly  prove  antagonistic  to  consumption,  their  presence  and 
its  absence  rather  argue  a  non-disposition  to  the  production 
of  tubercle,  which  probably  holds  in  after  life,  and  evinces 
itself  in  the  fact  now  stated,  viz.,  that  comparatively  few  of 
the  deformed  chests  presented  at  the  Consumption  Hospital 
are  found  to  be  associated  with  consumption, — at  least,  so  far 
as  the  author's  observations  extend. 


Table  showing  the  proportions  of  each  kind  of  deviation  in  151  examples,  with 
the  respective  numbers  of  each  sex. 


Flattening, 
both  sides. 

Flattening, 
one  side. 

Angularity', 
both  sides. 

Angularity, 
one  side. 

Preternatural 
Prominence, 
partial. 

Total 
Males. 

Total 
Females. 

Total  both 
sexes. 

M.  P. 
29  45 

M.  F. 
33  10 

M.  F. 

6  4 

M.  P. 
11  11 

M.  F. 

2  0 

81 

70 

151 

THE  DIFFERENTIAL  STETIIOrilONE  Oil  STETHOSCOPE.  393 


THE  DIFFERENTIAL  STETHOPHONE,  AND  SOME  NEW 
PHENOMENA  OBSERVED  BY  IT. 


[From  the  Proceedings  of  the  Boyal  Society,  No.  31,  Vol.  IX.,  1858,  communi- 
cated by  Prof.  Tyndatt,  F.R.S.,  and  read  April  22,  1858.] 

Engaged  for  some  years  in  investigations  into  the  pheno- 
mena of  audition,  I  have  become  cognizant  of  some  facts 
which  I  believe  have  hitherto  remained  unnoticed,  and  which 
are  certainly  not  generally  known  to  physicists  and  phy- 
siologists. 

The  first  of  which  I  shall  treat  is  the  restriction  of  hearing 
external  sounds  of  the  same  character  to  one  ear,  when  the 
intensity  is  moderately,  yet  decidedly,  greater  in  one  ear  than 
in  the  other,  the  hearing  being  limited  to  that  ear  into 
which  the  sound  is  poured  in  greater  intensity.  The  sound 
is  heard  alternately  in  one  ear  and  in  the  other,  as  it  is  con- 
veyed in  increasing  degrees  of  intensity,  and  hearing  is 
suspended  alternately  in  one  ear  and  in  the  other,  as  the 
sound  is  conveyed  in  lessening  degrees  of  intensity. 

Sound,  as  is  well  known,  if  applied  to  both  ears  in  equal 
intensity,  is  heard  in  both  ears ;  but  it  will  be  found,  if  the 
intensity  in  respect  to  one  ear  be  moderately  yet  decidedly 
increased,  by  bringing  the  sounding  body  nearer  that  ear 
than  the  other,  or  otherwise,  as  by  the  employment,  in 
respect  to  one  ear,  of  a  damper  or  obstructor  of  sound,  or  in 
respect  of  the  other  ear,  by  the  employment  of  some  inten- 
sifier,  or  good  collector  or  conductor  of  sound,  the  sound  is 
heard  in  that  ear  only  which  is  favoured  and  has  the  advan- 
tage of  greater  intensity. 

There  is  little  doubt  that  this  law  holds  with  regard  to 
sounds  passing  through  the  air,  and  carried  to  the  ear  in  the 
ordinary  manner,  without  the  aid  of  any  mechanical  con- 
trivance, as  for  instance  those  of  a  watch  placed  in  front  of 
the  face ;  but  as  the  restriction  of  hearing  to  one  ear,  and 
its  suppression  in  the  other,  admit  of  being  rendered  more 
obvious  by  an  apparatus  that  shall  collect  sound,  prevent  its 
diffusion  through  the  air,  and  carry  it  direct  to  the  ear,  I 
propose  to  give  the  result*  of  experiments  made  with  an  in- 
stalment which  I  have  invented  for  hearing  with  both  ears  re- 
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spectively,  and  which,  as  it  is  specially  adapted  for  the  ausculta- 
tion of  differences  in  the  sounds  of  different  parts  of  the  chest, 
I  have  named  the  Differential  Stethoscope,  or  Stethophone. ' 

The  results  thus  procured  will  be  more  satisfactory  than 
those  obtained  by  ordinary  audition;  a  sound  will  be  in- 
creased as  a  visual  object  is  magnified  by  the  microscope, 
and  as  both  ears  are  similarly  dealt  with,  a  perfect  parity  of 
conditions  will  hold  in  respect  of  both  ears. 

The  differential  stethophone  (see 
figure)  is  simply  an  instrument  con- 
siting  of  two  hearing-tubes,  or  trum- 
pets, or  stethoscopes,  provided  with 
collecting-cups  and  ear-knobs,  one 
for  each  ear  respectively.  The  two 
tubes  are,  for  convenience,  mecha- 
nically combined,  but  may  be  said 
to  be  acoustically  separate,  as  care 
is  taken  that  the  sound,  once  ad- 
mitted into  one  tube,  is  not  com- 
municated to  the  other.  The  tubes 
are  composed  of  two  parts  nearly 
equal  in  length,  one  near  the  ear- 
knob,  made  of  metal  (c) ;  while  the 
other  part,  near  the  collecting-cup, 
is  made  of  metal  wire  (b),  to  im- 
part flexibility.  The  ear-end  is 
curved,  so  as  to  approach  the  ear, 
and  is  supplied  with  an  ivory  knob 
(d)  for  insertion  into  the  meatus 
externus.  The  other  end  of  the 
tube,  being  intended  to  collect 
sound,  is  supplied  with  a  hollow  cu]3, 
or  receiver  (a)  made  of  wood,  or 
some  such  material.  The  mecha- 
nical construction  of  this  instrument 
is  borrowed  from  the  stethoscojDe 
contrived  by  Dr.  Caman  of  New  York, 
and  intended  by  its  inventor  for  the  purpose  of  hearing  with 
both  ears  sounds  emanating  from  one  point,  and  collected  into 
one  cup.  The  two  tubes  are  brought  near  together,  a  few  inches 
in  front  of  the  face,  by  means  of  a  connecting-bar  (e),  but 
calculated  to  prevent  the  transmission  of  sound  from  oue 
tube  to  the  other.  This  bar  is  supplied  with  a  joint,  which 
permits  the  tubes  to  be  freely  moved,  as  is  necessary  iu 
applying  the  knobs  to  the  ears.    The  two  knobs  are  kept 
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steadily  in  the  ears  by  means  of  an  elastic  band  (f)  con- 
necting the  two  tubes  near  the  bar  already  described. 

The  instrument  being  fitted  into  the  ears,  with  the  knobs 
directed  upwards,  and  the  cups  being  applied  equally  near 
to,  or  upon  a  sounding  body,  say  the  inflating  lung,  or  a 
watch,  and  the  conditions  for  collecting  sound  being  the 
same,  the  sound  is  heard  with  both  ears,  as  in  ordinary 
hearing.    But  if  one  cup  be  removed  a  little,  say  a  half  or  a 
quarter  of  an  inch  from  the  watch  (for  we  shall  now  adopt 
it),  and  the  other  cup  be  left  upon  the  watch,  the  sound  is 
heard  with  that  ear  only  which  is  connected  with  the  cup 
placed  upon  the  watch,  and  the  sensation  in  the  hearing  ear 
is  so  marked,  as  to  leave  the  mind  in  no  doubt  whatever  that 
it  is  through  that  ear  we  become  conscious  of  the  sound.  If 
the  cup  placed  upon  or  nearer  the  watch,  be  removed  a  little 
further  than  the  other  cup,  so  as  to  be  less  favourably  situ- 
ated for  collecting  sound,  say  one  inch  from  the  watch,  the 
ear  connected  with  it  becomes  totally  unconscious  of  sound, 
and  the  sensation  of  hearing  is  most  unequivocally  felt  in  the 
ear,  and  in  that  ear  only,  which  but  a  moment  before  was 
utterly  deaf  to  it.    If  one  cup  be  placed  upon  the  middle  of 
the  watch,  and  the  other  on  the  edge,  the  watch  sound  is 
heard  in  that  ear  only  which  is  connected  with  the  cup 
placed  upon  the  middle. 

These  experiments  may  be  thus  varied,  and  the  result  will 
in  reality  be  the  same,  though  apparently  more  remarkable. 
The  watch,  being  held  in  the  air,  at  the  distance  of  about  an 
inch  from  one  ear,  is  heard  distinctly  beating  into  that  ear 
only ;  but  if  the  watch  be  now  connected  with  the  collecting- 
cup  of  the  tube  of  the  stethophone,  inserted  into  the  other 
ear,  the  sound,  being  greatly  magnified,  is  heard  in  this  ear, 
and  in  it  only,  the  ear  in  which  the  sound  had  been  primarily 
heard  being  now  altogether  insensible  to  it,  or  unaffected  by 
it  as  far  as  our  consciousness  is  concerned.  The  sensation  of 
sound  is  transferred  from  one  ear  to  the  other,  although  the 
watch  is  allowed  to  remain  in  close  proximity  to  the  ear  that 
is  now  deaf  to  its  sound. 

A  watch  placed  upon  or  inside  the  cheek,  is  heard  to  beat 
in  that  ear  which  is  nearer ;  but  if  the  opposite  ear  be  con- 
nected with  it  by  means  of  one  of  the  arms  of  the  stetho- 
phone, or  by  a  common  flexible  stethoscope,  the  watch  sound 
is  no  longer  heard  in  the  ear  nearer  the  watch,  but  in  the  ear 
further  from  it,  which  is  now  acoustically  brought  into  nearer 
connexion  with  it,  by  means  of  the  hollow  tube. 

.Sounds,  produced  in  whatever  material,  are  alike  sub- 
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ject  to  this  law,  so  far  as  my  experiments  have  yet  been 
made. 

The  medium  in  which  sounds  are  produced  does  not  alter 
this  law.  A  watch  ticking,  or  a  bell  ringing,  either  in  the  air 
or  under  water,  affords  the  same  results. 

Sounding  bodies  give  the  same  results  when  covered  with 
soft  or  hard  materials.  A  watch  placed  in  one  corner  of  a 
box,  a  few  inches  square,  and  an  inch  deep,  is  heard  to  beat 
in  that  arm  of  the  stethophone  only  which  is  near  it.  By 
this  means,  and  by  successive  movements  of  the  instrument, 
and  by  attending  to  degrees  of  intensity,  the  exact  position 
of  the  watch  may  be  with  certainty  indicated.  Or  this  may 
be  effected  by  successively  excluding  those  parts  which  fail  to 
cause  hearing  in  one  of  the  ears. 

The  interposition  of  a  body  calculated  to  obstruct  the 
sound  at  its  entrance  into  one  of  the  cups  of  the  stethophone, 
causes  the  sound  to  be  heard  in  that  ear  only  which  is  con- 
nected with  the  cup  which  remains  free  from  obstruction. 
This  admits  of  ready  proof,  by  applying  the  two  cups  as 
much  as  possible  equally  on  the  middle  of  a  watch  about  an 
inch  above  it,  and  by  placing  two  fingers  held  together 
between  one  cup  and  the  watch.  When  this  is  done,  the 
watch  is  heard  to  tick  into  the  ear  that  remains  free  from 
obstruction. 

The  removal  of  an  obstructing  body  from  one  cup,  while 
it  is  allowed  to  remain  in  operation  with  the  other,  causes 
sound  which  had  been  equally  heard  with  both  ears,  to  be 
heard  in  that  one  only  which  is  connected  with  the  cup  freed 
from  the  obstructing  body.  Thus,  if  the  fingers  be  interposed 
between  the  watch  and  the  cups  held  equally  over  it,  and  the 
fingers  be  separated  imder  one  of  the  cups,  so  as  to  permit  of 
atmospheric  communication,  the  sound  is  heard  in  that  ear 
only  which  is  connected  with  this  cup,  and  not  at  all  in  the 
other. 

The  effect  of  intensification  of  a  sound  in  one  ear  depriving 
the  other  ear  of  all  sensation  of  that  sound,  is  interestingly 
shown  by  placing  the  tubes  of  the  instrument  across  a  block 
of  wood  with  the  cups  hanging  in  the  air.  While  both  cups 
are  left  open,  and  a  tuning-fork  in  vibration  is  placed  between 
the  two  tubes,  the  sound  is  heard  with  both  ears ;  but  if  one 
cup  be  closed  with  the  hand,  or  with  leather,  and  the  other 
be  left  open,  the  sensation  of  sound  is  restricted  to  that  ear 
connected  with  the  closed  cup.  The  sound  in  the  tube  con- 
nected with  the  closed  cup  is  rendered  more  intense  by  the 
closure,  the  escape  of  sound  is  obstructed,  and  reverberation 
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takes  place.  By  virtue  of  the  intensification,  sensation  is 
monopolized  by  one  ear,  and  is  lost  in  the  other.  The  result 
and  the  mechanical  conditions  are  much  the  same  as  in  the 
experiments  of  Mr.  Wheatstone  with  a  tuning-fork  held  upon 
the  head,  presently  to  be  referred  to. 

It  is  worthy  of  observation,  that  in  order  that  a  sound 
previously  heard  with  or  in  both  ears,  as  in  the  above  ex- 
periments, may  be  appreciated  or  felt  in  one  ear  only,  it  is 
not  necessary  that  the  stethophone,  or  other  conducting  in- 
strument, be  placed  in  the  cavity  of  the  meatus  externus.  It 
is  sufficient  for  this  result  that  the  instrument  be  placed  near 
the  meatus,  so  as  to  give  it  an  advantage  of  intensity  over 
the  opposite  cavity.  When  the  instrument  is  to  be  held  only 
near  the  meatus,  care  should  be  taken  not  to  touch  the 
external  ear,  so  that  there  may  be  no  conduction  by  that 
part  from  contact,  which  would  vitiate  the  experiment.  The 
result  is  perfectly  satisfactory  and  conclusive,  although  the 
remarkable  sensation  of  pouring  in  of  sound  into  the  ear  is 
less  marked, — a  fact  sufficiently  intelligible  from  the  diffusion 
of  sound  which  must  take  place  outside  the  ear,  when  the 
extremity  of  the  tube  is  held  there,  and  is  not  inserted  into 
the  meatus.  It  is  therefore  obvious  that  the  restriction  of 
hearing  to  one  ear,  under  the  conditions  specified,  is  not  due 
to  closure  of  the  meatus  externus,  the  cause  of  the  augmen- 
tation of  sound  in  some  experiments  of  Mr.  Wheatstone, 
to  be  shortly  referred  to. 

The  remarkable  phenomenon  of  the  restriction  of  hearing 
to  one  ear,  above  described,  seems  not  to  be  without  im- 
portant signification.  It  holds  apparently  in  virtue  of  a  law 
seemingly  established  for  the  purpose  of  enabling  man  and 
the  lower  animals  to  determine  the  direction  of  the  same 
sound,  with  more  accuracy  than  could  be  done  had  a  judgment 
to  be  formed  between  the  intensity  of  two  similar  sensations 
in  the  two  ears  respectively.  All  source  of  error  is  removed 
by  there  being  only  one  sensation,  although  there  may  be  two 
impressions.  This  law  of  a  stronger  impression  in  one  ear, 
rendering  us  unconscious  of  a  weaker,  but  similar  impression 
in  the  other,  has  an  analogue,  though  perhaps  an  imperfect 
one,  in  the  sense  of  touch.  Very  strong  impressions  upon 
one  part  of  the  body  cause  such  acute  sensations,  that  minor 
impressions  of  the  same  kind  upon  another  part  are  frequently 
not  felt,  in  fact,  produce  no  sensation. 

The  only  observations  bearing  upon  this  law  which  I  have 
been  able  to  discover,  are  some  by  Mr.  Wheatstone,  in  a  paper 
entitled   "  Experiments   on  Audition,"   published  in  the 
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"  Quarterly  Journal  of  Science,  Art,  and  Literature,"  vol.  ii. 
New  Series,  1827.  These  experiments  are  intended  to  show 
the  augmentation  which  the  sensation  of  autophonic  sound, 
and  of  the  sounds  of  a  tuning-fork  applied  to  the  head,  acquires 
when  the  ear  is  closed,  although  the  perception  of  external 
sounds  is  diminished.  Mr.  Wheatstone  shows  that  a  vocal 
sound  is  heard  louder  in  that  ear  that  is  closed,  say  with  the 
finger,  than  in  the  other.  He  also  shows,  that  the  sound  of 
a  tuning-fork  placed  upon  the  head  is  heard  louder  in  that 
ear  which  is  closed  than  in  the  other  which  remains  open, 
even  though  the  tuning-fork  may  be  brought  nearer  the  open 
ear  than  the  closed  one.  These  experiments,  Mr.  Wheatstone 
says,  prove  that  "  sounds  immediately  communicated  to  the 
closed  meatus  externus  are  very  greatly  magnified ;  "  and  he 
adds,  "it  is  an  obvious  inference,  that  if  external  sounds  can 
be  communicated  to  act  on  the  cavity  in  a  similar  manner, 
they  must  receive  a  corresponding  augmentation." 

This  distinguished  philosopher  constructed  the  instrument 
named  a  Microphone,  for  the  purpose  of  augmenting  weak 
sounds  upon  this  principle,  i.  e.  the  augmentation  of  sound  by 
closure  of  the  ears ;  and  he  informs  us  that  it  "  is  calculated 
for  hearing  sounds  when  it  is  in  immediate  contact  with 
sonorous  bodies,"  and  that  "  when  they  are  diffused  by  their 
transmission  through  the  air,  this  instrument  will  not  afford 
the  slightest  assistance."     This  instrument  is  spoken  of  in 
connection  with  the  augmentation  of  sound,  and  not  in 
reference  to  the  limitation  of  sound  to  one  ear,  or  to  the 
comparison  of  sensations  in  the  two  ears.    The  remarkable, 
and,  to  the  uninitiated  mind,  the  wonderful  fact,  made  known 
more  than  thirty  years  ago  by  Mr.  Wheatstone,  that  a  tuning- 
fork  held  upon  the  head  close  to  an  open  ear  is  not  heard  in 
this  ear,  but  in  the  opposite  ear,  provided  it  be  closed  with 
the  finger,  or  by  some  other  means,  proved  that  sounds  com- 
municated to  the  skull  were  exclusively  heard  in  the  closed 
ear.    In  the  case  of  the  tuning-fork,  the  fact  made  known  by 
Mr.  Wheatstone  is  undoubted.    The  rationale  of  the  pheno- 
menon appears  to  be  this : — The  vibrations  of  the  tuning-fork 
are  communicated  to  the  bones  of  the  head,  and  through 
them  to  the  ears,  including  their  bones,  cartilages,  and  con- 
tained air ;  but  in  the  case  of  the  closed  ear,  the  vibrations 
are  permitted  no  egress  or  escape,  as  in  the  open  ear ;  rever- 
berations take  place,  and  the  consequence  is,  that  the  sound 
is  not  duly  moderated ;  and  in  virtue  of  the  law  I  have  just 
enunciated,  the  sensation  of  sound  is  restricted  to  the  closed 
ear.    When  the  tuning-fork,  duly  sounding,  is  held  in  the 
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air,  and  not  connected  directly  with  the  head,  the  closed  ear 
remains  insensible  to  it,  and  the  sound  is  heard  exclusively  in 
the  open  ear. 

Mr.  Wheatstone's  interesting  observation  relates  to  a  head- 
sound  not  duly  moderated,  as  in  the  opposite  and  open  ear, 
and  virtually  more  intense,  and  comes  within  the  general  law 
advanced  in  this  paper,  which  embraces  all  sounds,  whether 
internal  or  external,  viz.  that  a  sound  of  the  same  character 
in  the  presence  of  both  ears,  if  conveyed  by  any  means  to  one 
ear,  or  to  the  nerve  of  that  ear,  more  intensely  than  to  the 
other,  is  heard  in  the  more  favoured  ear  only. 

It  seems  necessary,  in  Mr  Wheatstone's  experiments,  that 
the  bones  of  the  head  shall  vibrate  freely ;  weak  sounds,  such 
as  gentle  blowing,  will  not  succeed ;  and  if  the  tuning-fork 
be  placed  immediately  under  the  open  ear,  and  passed  upon 
the  soft  parts,  little  fitted  for  vibration,  between  the  mastoid 
process  of  the  temporal  bone  and  the  lower  jaw,  the  sound  is 
heard  in  this  ear,  and  not  in  the  closed  ear. 

It  may  perhaps  be  well,  before  proceeding  further,  to 
acknowledge  that  I  am  well  aware  it  has  long  been  known 
that  a  very  loud  sound  conveyed  into  the  ear  will  render  the 
other  ear  insensible  to  sound  of  a  weak  or  low  character. 
But  the  phenomenon  which  I  have  ventured  to  bring  under 
the  consideration  of  the  Eoyal  Society  differs  from  this  well- 
known  and  readily  admitted  fact  in  this  important  particular, 
that  no  very  great  loudness  is  required,  and  that  no  very 
great  augmentation  of  sound  in  one  ear  over  that  in  the 
other  is  necessary  in  order  to  restrict  the  sense  of  hearing  to 
one  ear,  and  to  deprive  the  less  favoured  ear  of  the  sense  of 
hearing  which  it  had  previously  enjoyed.  A  moderate,  yet  a 
decided  increase  of  intensity  is  all  that  is  required  to  remove 
the  sense  of  hearing  from  the  less  favoured  ear,  and  to  cause 
the  more  favoured  organ  to  be  alone  sensible  to  the  sound. 

When  sound  is  proceeding  into  the  two  ears,  but  in  con- 
sequence of  its  reaching  one  ear  in  greater  intensity  than  the 
other  is  heard  only  in  one  ear,  the  sensation  of  hearing  in  the 
favoured  ear,  though  strictly  limited  to  it,  is  augmented  by 
the  sound  entermg  the  less  favoured  ear,  although  it  entirely 
fails  to  cause  a  sensation  there,  or  to  produce  a  consciousness 
of  sound  m  that  organ.  The  more  sound  collected  by  the 
Jess  favoured  ear,  as  long  as  the  amount  is  less  than  that  con- 
veyed to  the  other  ear,  the  more  the  sensation  of  sound  is 
augmented  in  the  more  favoured  ear.  The  intensity  of 
sensation  m  the  more  favoured  ear  increases  in  a  ratio  with 
the  increase  of  sound  in  the  less  favoured  ear,  until  the  in- 
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tensity  of  sound  is  the  same,  or  nearly  the  same,  in  both 
ears,  when  the  sensation  experienced  is  the  ordinary  one  of 
hearing  with  two  ears. 

This  fact  admits  of  satisfactory  proof  in  this  way :  —  A 
watch  is  placed  on  a  table  equidistant  from  both  ears.  The 
stethophone  is  applied  to  the  ears ;  one  cup  is  placed  within 
an  inch  of  the  watch,  while  the  other  is  turned  away  from 
it,  at  the  distance  of  some  inches.  As  the  further  cup  is 
brought  nearer  and  nearer  the  watch,  the  sound,  always 
confined  to  the  more  favoured  ear,  is  gradually  and  steadily 
intensified,  until  the  two  cups  are,  or  are  about  to  be,  simi- 
larly placed,  at  which  moment  the  sensation  ceases  to  be  re- 
stricted to  one  ear,  and  has  acquired  its  greatest  intensity. 
This  fact  proves,  that  though  the  sensation  of  hearing  be 
confined  to  the  ear  to  which  sound  is  communicated  with 
greater  intensity,  we  profit  by  the  sound  which  is  conveyed 
into  the  other  ear,  though  failing  to  produce  a  sensation  or 
a  consciousness  of  sound  there,  by  its  serving  to  augment 
very  materially  the  sensation  of  sound  in  the  more  favoured 
ear.  The  less  favoured  ear  thus  augments  the  sensation 
which  we  experience,  at  the  same  time  that  it  fails  to  inter- 
fere with  the  aid  which  the  sensation  confined  to  one  ear 
affords  us  as  to  the  direction  of  external  sounds. 

The  sounds  of  which  we  have  been  treating  as  differently 
affecting  the  two  ears,  according  to  the  intensity  with  which 
they  are  respectively  communicated,  are  of  the  same  character, 
though  differing  in  intensity.  It  is  sounds  of  the  same 
character  only  which  exhibit  the  phenomenon  of  restriction 
in  virtue  of  moderately  different  intensity.  The  sounds  must 
emanate  from  the  same  sounding  body,  or  from  bodies 
sounding  similarly.  A  little  difference  in  character  will 
cause  the  experiment  of  restriction  to  fail. 

Thus,  if  two  bells,  differing  considerably  in  character,  be 
rung  respectively  in  the  two  ears,  one  louder  and  graver  than 
the  other,  the  louder  and  graver  sound  does  not  render  the 
other  ear  insensible  to  the  weaker  sound  of  the  weaker  bell. 
Both  ears  hear  perfectly,  but  the  loud,  grave  sound  is  heard 
in  one  ear,  and  the  weak  sound  is  heard  in  the  other. 

If,  instead  of  one  watch,  we  place  two  together,  having 
sounds  of  different  character,  as  for  instance  one  low  and 
grave,  and  another  loud  and  sharp,  and  the  two  arms  of  the 
stethophone  be  placed  over  them  respectively,  the  sounds  of 
both  watches  are  heard,  but  the  sound  of  one  is  heard  in  one 
ear,  and  the  sound  of  the  other  is  heard  in  the  other  ear. 
The  loudness  of  the  sound  in  one  ear  does  not  increase  the 
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weakness  of  the  sound  in  the  other ;  or,  in  other  words,  the 
intensity  of  the  sensation  produced  by  the  weak  watch  in  the 
one  ear  is  not  reduced  by  the  sensation  produced  by  the  loud 
watch  in  the  other  ear. 

The  sound  of  a  watch  ticking  continues  to  be  heard  in 
one  ear,  although  a  large-sized  bell  is  made  to  ring  at  the 
other;  and  I  have  not  perceived  that  the  sensation  produced 
by  the  watch  is  at  all  impaired  by  the  bell.  A  whistling 
lung-sound  heard  in  one  ear,  is  not  rendered  less  obvious  by 
a  loud  blowing  lung-sound  in  the  other.  A  hissing  murmur 
at  the  apex  of  the  heart  conveyed  into  one  ear,  and  a  rasping 
sound  at  the  base  conveyed  into  the  other,  are  both  heard 
without  alteration  in  the  ears  to  which  they  are  respectively 
conveyed. 

By  virtue  of  these  two  laws,— 1st,  that  sounds  of  the  same 
character  are  restricted  to  that  ear  into  which  they  are  con- 
veyed in  greater  intensity,  and  2nd,  that  sounds  differing  in 
character  may  be  heard  at  the  same  time  in  the  two  ears 
respectively,  even  if  they  be  made  to  reach  the  ears  in 
different  degrees  of  intensity,  —  it  is  possible  to  analyse  a 
compound  sound,  or  one  composed  of  two  sounds,  and  to 
divide  it  into  its  component  parts.    In  order  to  effect  a 
division  of  a  compound  sound,  it  is  only  necessary  that  the 
two  sounds  of  which  it  is  composed  may  respectively  be  heard 
at  certain  points,  in  greater  and  lesser  intensity,  and  that  the 
respective  cups  of  the  stethophone  be  placed  at  these  points. 
The  ear  connected  with  the  cup  placed  where  one  half  of  the 
sound  is  in  greater  intensity,  hears  that  half  sound  only,  and 
the  ear  connected  with  the  cup  placed  where  the  other  half 
of  the  sound  is  in  greater  intensity,  hears  that  half  sound 
only.    The  sound  is  divided  into  two  parts,  and  one  is  heard 
in  one  ear,  and  the  other  part  in  the  other  ear.    For  ex- 
ample, a  compound  sound  composed  of  the  two  sounds  of  two 
watches  placed  together  upon  a  table,  with  the  unassisted 
ear  is  distinctly  heard  in  its  compound  state,  and  cannot  be 
divided  into  its  two  constituent  parts.    With  the  stethophone 
this  is  readily  done.    One  cup  is  placed  where  the  sound  of 
one  watch  is  in  greater  intensity,  and  the  other  is  placed 
where  the  sound  of  the  other  watch  is  in  greater  intensity, 
and  the  result  is  obtained  of  one  watch  only  ticking  in  one 
ear,  and  of  the  other  watch  only  ticking  in  the  other  ear. 
The  greater  intensity  of  each  watch-sound  in  one  ear  has 
rendered  all  hearing  of  it  in  the  other  ear  impossible,  and  as 
each  watch-sound  in  its  greater  intensity  is  conveyed  to 
different  ears,  one  is  heard  in  one  ear  only,  while  the  other 
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is  heard  in  the  other  ear  only.  "Without  the  stethophone, 
or  some  such  instrument,  this  analysis  could  not  be  made ; 
the  ordinary  stethoscope  will  not  succeed,  for  wherever  it  is 
placed  it  conveys  the  mixed  or  compound  sound  to  one  ear. 
If  the  naked  ear  be  applied  over  or  upon  the  watches,  the 
same  result  follows ;  and  it  is  the  same  if  instead  of  two 
cups  of  the  stethophone  we  employ  only  one.  This  remark- 
able separation  of  the  components  of  a  sound  may  be  effected 
also  when  the  sounding  bodies  are  enclosed  in  a  box  capable 
of  transmitting  sound,  or  when  separated  from  us  by  the 
interposition  of  materials  capable  of  conducting  sound ;  and 
by  successive  trials  and  comparisons  of  intensity  at  different 
places,  and  by  a  process  of  exclusion  of  those  parts  which  fail 
to  cause  sensation,  the  respective  positions  of  two  adjacent 
sounding  bodies  may  be  predicated.  If,  for  example,  we  have 
two  watches,  A  and  B,  enclosed  in  a  box,  and  through  one 
cup,  A,  we  hear  watch  A,  and  with  the  other  cup,  B,  we  hear 
watch  B,  we  may  conclude  that  cup  A  is  nearer  watch  A 
than  cup  B  is,  and  so  on.  In  the  same  manner  we  may 
auscultate  the  morbid  sounds  of  the  heart.  By  cup  A,  placed 
at  the  apex,  and  cup  B  placed  at  the  base,  we  hear  separately 
the  morbid  sounds  of  the  two  parts ;  for  example,  a  blowing 
murmur  at  the  apex  in  one  ear,  and  a  rasping  murmur  at  the 
base  in  the  other  ear.  This  we  are  enabled  to  do,  although 
at  any  intermediate  point  with  the  single  ear,  either  with  or 
without  a  stethoscope,  we  hear  the  conjoined  two  sounds.  It 
is  obvious  that  with  the  stethophone  we  not  only  succeed  in 
separating  sound,  but  that  this  instrument,  or  some  similar 
contrivance,  affords  the  only  possible  means  of  hearing,  with 
two  ears  at  once,  sounds  emanating  from  the  same  region  or 
surface,  for  the  sides  of  the  head  can  be  applied,  of  course 
to  the  same  sounding  surface  only  in  turn  or  succession. 
With  this  instrument  we,  as  it  were,  place  our  ears  in  our 
hands,  apply  them  where  we  choose,  and  listen  with  them 
both  at  adjacent  or  distant  points  of  the  same  surface,  at  one 
and  the  same  instant  of  time. 

It  is  not  unlikely  that  the  property  which  the  stethophone 
possesses  of  pointing  out  with  precision  where  sound  is  most 
intense,  may  be  very  usefully  employed.  It  seems  pos- 
sible tbat  it  might  be  turned  to  account  in  discovering 
the  points  where  operations  in  military  mining  may  be 
going  on. 

It  is,  however,  in  the  practice  of  medicine  only  that  the 
differential  stethophone  has  been  hitherto  applied,  and  it  may 
be  here  permitted  to  me  to  point  to  some  of  the  chief 
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purposes  for  which  it  is  adapted,  and  for  which  it  has  been 
employed. 

In  respect  to  respiration,  we  may  compare  at  once,  and 
without  the  inconvenience  of  moving  the  head,  or  the 
ordinary  stethoscope,  from  place  to  place,  the  extent  of  the 
respiratory  sounds  in  different  parts,  so  that  a  very  minute 
difference,  an  excess  in  one  part  or  a  deficiency  in  another, 
may  with  certainty  be  discovered.  Differences  in  quality, 
such  as  softness  or  roughness,  are  readily  recognised.  The 
increased  length  and  loudness  in  one  part  is  accurately  con- 
trasted with  the  healthy  conditions  of  another  part.  In  cases 
where  the  ■inspiration  has  been  very  full  in  one  place,  in 
order  to  compensate  for  deficiency  in  another  place,  and 
where  the  aspiration  has  been  long  and  coarse  in  the  deficient 
part,  I  have  heard  the  inspiratory  sound  only  in  one  ear,  and 
the  expiratory  sound  in  the  other  ear.  The  sounds  were 
respectively  restricted  to  the  two  parts,  and  they  alternated 
in  a  very  marked  manner.  One  part  has  remained  silent 
while  the  other  has  been  heard  to  sound,  and  this  has  been 
silenced  when  the  other  has  awoke  the  ear. 

The  diagram  represents  the  sounds  occurring  alternately 
in  two  sides  of  the  chest  in  a  consumptive  patient.  The  dark 
spots  represent  the  heard  sounds. 

The  right  side  has  the  inspiration  strong,  the  expiration 
faint.  The  left  side  has  the  inspiration  weak,  the  expiration 
coarse. 


Healthy.  Unhealthy. 
Eight  side  of  chest.  Left  side  of  chest. 


Inspir.  1. 

Inspir.  1. 

Expir.  1. 

Expir.  1. 

Inspir.  2.  || 

Inspir.  2. 

Expir.  2. 

Expir.  2. 

The  influence  which  the  acts  of  respiration  exert  in  height- 
ening and  lowering  the  murmurs  in  veins,  say  of  the  neck, 
in  persons  affected  with  a  thin  and  watery  condition  of 
blood,  is  well  exhibited  by  placing  one  arm  of  the  stetho- 
phone  on  the  chest  and  the  other  upon  the  veins. 

When  the  respiration  in  two  parts  is  alike  in  character, 
but  decidedly  louder  in  one  part  than  in  another,  the  sound 
in  the  weak  side  is  lost.  While  this  loss  proves,  in  a  very 
emphatic  manner,  the  important  fact  of  deficiency,  it  of 
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course  for  the  time  deprives  us  of  the  opportunity  of  judging 
of  the  quality  of  the  deficient  inspiration ;  but  this  is  readily 
obviated  by  removing  the  cup  of  the  instrument  from  the  full 
respiring  part,  and  then  the  deficient  respiration  is  imme- 
diately heard  through  the  other  cup.  Thus  while  the  two 
sounds,  being  of  like  character,  and  one  being  more  intense 
than  the  other,  can  be  heard  only  in  one  ear  at  the  same 
time,  an  admirable  opportunity  is  obtained  for  contrasting 
the  extent,  and  some  of  the  qualities,  of  the  sounds  of  the 
two  parts,  by  placing  the  cups  alternately  and  rapidly  upon 
the  two  spots  respectively.  Vocal  extussive  resonance  in  two 
parts  of  the  thorax,  is  well  contrasted  with  the  two  tubes 
employed  at  once,  or  in  immediate  succession. 

The  sounds  of  the  two  sides  of  the  heart,  and  of  the  valves 
of  the  two  great  arteries  proceeding  from  that  organ,  are,  by 
means  of  the  stethophone,  very  advantageously  dealt  with. 
By  placing  it  over  the  two  sides  of  the  heart,  or  the  origin  of 
the  two  arteries,  we  ascertain  the  character  and  loudness  of 
the  sounds  of  these  parts.  One  cup  being  placed  over  the 
aorta,  and  the  other  over  the  pulmonary  artery,  if  the  sounds 
they  collect  differ  in  character,  one  sound  is  heard  in  one  ear, 
and  another  in  the  other  ear.  We  may  have  at  the  same 
moment  an  aortic  murmur  and  a  healthy  pulmonary  artery 
sound,  one  sound  in  one  ear,  and  another  sound  in  the  other 
ear.  But  when  it  is  desired  to  listen  to  each  sound  singly 
and  in  succession,  the  instrument  will  still  be  available,  for 
the  cups  may  be  applied  singly  and  in  succession,  thus 
affording  ample  means  for  contrast. 

In  cases  of  disordered  heart,  in  which  it  is  desired  to  dis- 
cover whether  the  sounds  of  the  two  sides  of  the  heart  are 
synchronous,  the  stethophone  affords  the  most  satisfactory 
mode  of  investigating  the  fact.  With  it,  we  virtually  place 
our  two  ears  over  the  two  sides  of  the  heart ;  and  if  one  side 
sounds  at  all  after  the  other,  the  fact  is  made  known,  and 
the  end  of  one  sound  and  the  beginning  of  another  are  clearly 
and  distinctly  denned.  With  the  ordinary  stethoscope  this 
is  impossible ;  for  where  one  sound  is  heard,  the  other  may 
be  inaudible,  and  long  before  the  head  or  stethoscope  can 
possibly  be  adjusted  at  another  part,  the  second  sound  has 
taken  place,  and  is  long  since  over. 

In  conclusion,  I  may  perhaps  be  permitted  to  say,  that 
the  differential  stethophone  proves  a  great  auxiliary  in  ex- 
amining the  heart  with  the  cardioscope  or  sphygmoscope, 
which  I  had  the  honour  to  exhibit  to  this  Society  two  years 
ago.    While  the  latter  instrument  exhibits  the  movements 
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of  the  heart,  the  stethophone  informs  us  of  their  sounds,  in  a 
more  complete  manner  than  can  be  otherwise  effected;  and 
from  the  stethophone  permitting-  of  auscultating  two  parts  at 
once,  and  with  the  eyes  directed  to  the  chest,  the  relation  of 
the  movements  and  of  the  sounds,  normal  or  abnormal,  of 
this  most  important  organ  is  very  fully  and  satisfactorily 
made  out. 

In  connection  with  that  part  of  my  paper  which  treats  of 
the  restriction  of  hearing  to  the  closed  ear,  I  desire  to  add 
the  fact,  which  I  have  ascertained  within  the  last  few  days, 
that  if  one  ear  be  closed  wholly  or  partially  at  its  external 
part,  i.  e.  at  the  meatus  externus,  by  disease  or  by  congenital 
malformation,  while  the  other  ear  is  healthy,  the  sound  of 
the  timing-fork,  applied  to  any  part  of  the  head,  is  heard 
only  in  the  closed  ear.  This  fact  holds,  although  the  closed 
ear  is  totally  unaffected  by  sounds  conveyed  through  the 
external  air. 

I  have  further  to  mention  the  fact,  that  all  persons,  deaf 
in  one  ear,  whom  I  have  lately  examined,  with  one  exception, 
hear  the  sound  of  the  tuning-fork  applied  to  the  head  in  that 
ear  only  that  is  deaf  to  external  sounds.  A  man  who  has 
been  totally  deaf  in  one  ear  for  thirty  years,  in  consequence 
of  a  violent  blow  upon  the  head,  had  the  tuning-fork  applied 
over  the  forehead.  He  started,  and  said  that  he  heard  only 
in  the  ear  which  had  been  deaf  during  that  long  course  of 
time.  In  such  cases  I  have  been  disposed  to  believe  that, 
amidst  other  lesions  of  the  organ  of  hearing,  there  may  be 
present  an  obstruction  or  closure,  that  a  reverberation  takes 
place,  and  that  thus  a  restriction  of  hearing  is  secure  for  the 
diseased  organ. 
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EOYAL  INSTITUTION  OF  GEEAT  BEITAIN, 
Friday,  February  18,  1859, 
Somerviile  Scott  Alison,  M.D., 

ON 

CERTAIN    AUDITORY  PHENOMENA. 


[Through  the  indisposition  of  Dr.  Alison,  the  subject  of  the  discourse,  of 
which  the  following  is  an  abstract,  was  kindly  laid  before  the  members  bv 
Dr.  Tyndall.]  ' 

Certain  auditory  phenomena,  bearing  upon  the  correlation  of 
the  ears,  and  possessing  some  interest,  have  been  recently- 
made  out  by  the  employment  of  a  double  stethoscope,  which 
has  been  called  the  differential  stethophone,  contrived  by 
Dr.  Scott  Alison.*  This  instrument  {see  p.  407),  like  the  first 
double  stethoscope,  viz.  that  of  Dr.  Leared,  is  applied  to 
both  ears,  and  has  the  self-adjustment  of  that  of  Dr.  Camman 
of  New  York.  It  consists  of  two  tubes  for  the  two  ears  re- 
spectively, each  independent  of  the  other,  except  for  purposes  of 
adjustment,  manual  management  and  convenience  of  appli- 
cation. Each  tube  consists  again  of  two  parts,  a  tube  part, 
and  a  cup  or  sound-collecting  aperture.  The  cup,  made 
of  mahogany,  or  other  freely  vibrating  wood,  is  about  one 
inch  in  diameter  at  its  mouth,  and  about  one-eighth  of  an 
inch  in  diameter  at  its  proximal  extremity.  The  tube 
near  the  cup  is  made  of  flexible  wire,  and  is  covered  with 
silk ;  the  part  nearer  the  ear  is  made  of  metal,  and  at  the 
aural  extremity  is  furnished  with  an  ear-knob  of  ivory  for 
insertion  into  the  cavity  of  the  external  ear.  The  bore  of 
the  knob  and  of  the  metal  part  of  the  tube  is  about  one- 
eighth  of  an  inch  in  diameter. 

An  instrument  possessing  the  same  acoustic  value  may  be 
made  at  much  less  expense  than  that  above  described.  A 
piece  of  india-rubber  tube,  about  18  inches  long,  having  a 
bore  of  one-fifth  of  an  inch  in  diameter,  may  have  fitted  upon 
one  extremity  an  ear-knob,  and  upon  the  other  a  sound-col- 
lecting cup.  Two  of  these,  held  together  by  means  of  a  ring 
of  ivory  or  steel,  will  make  an  excellent  differential  stetho- 
phone or  phonoscope. 

The  differential  stethophone  was  designed  with  the  view 
of  collecting  different  sounds  from  two  parts  of  the  body  at 

*  It  is  to  be  observed,  that  for  the  differential  stethophone  to  have  its  pro- 
perties made  available,  it  is  necessary  that  both  ears  of  the  observer  should 
be  alike  in  acuteness. 


THE  COKKELATION  OF  THE  EAKS.  407 

the  same  time,  and  conveying  them  separately  to  each  ear. 
It  formed  in  reality  a  stethoscope  for  each  ear,  and  it  differed 
from  all  binaural  or  double  stethoscopes  hitherto  employed, 
which  collected  sound  through  one  aperture  or  cup  only. 

Though  the  old  binaural  stetho- 
scopes could  not  be  made  differential 
instruments,  the  differential  stetho- 
phone  might  be  made  a  binaural 
stethoscope,  simply  by  placing  the 
two  sound-collecting  cups  at  the 
same  part  of  the  chest.  When  this 
is  done,  the  same  auditory  result  is 
obtained  as  when  the  simple  binaural 
stethoscope  is  employed,  viz.  a  full 
sound  and  a  distinct  auditory  sensa- 
tion, fuller  than  when  one  ear  only 
is  employed.  The  advantages  sought 
by  means  of  the  differential  stetho- 
phone  were,  1st,  to  give  facility  in 
comparing  the  intensity  of  the  fine 
breath  sound  of  the  lung  at  two 
different  parts  of  the  chest  at  the 
same  time;  and,  2nd,  to  ascertain 
with  exactitude  the  relative  com- 
mencement and  termination  of 
two  sounds  generated  at  different 
parts  of  the  thorax ;  which  hitherto 
was  impracticable :  for,  as  is  obvi- 
ous enough,  it  is  not  possible  to 
have  one  ear  at  the  same  moment 
at  two  different  parts,  or  to  have  the 
two  ears  in  the  same  plane,  which 
however,  is  now  virtually  effected  by 
the  differential  stethophone.  The  second  object  was  fully 
obtained ;  but  the  first  was  not  secured  when  the  two  ears 
were  simultaneously  employed,  though  by  using  the  two  ears 
in  succession  this  great  advantage  of  comparing  the  intensity 
of  one  part  with  the  intensity  of  another  was  fully  gained. 
It  was  found  that  the  weak  or  defective  respiratory  sound  of 
one  part  produced  no  sensation  in  the  ear  to  which  it  was 
conveyed  when  the  stronger  sound  of  another  part  was  com- 
municated to  the  other  ear. 

This  fail  ure  of  the  differential  instrument,  though  disap- 
pointing at  the  moment,  has  led  to  the  ascertaining  of  an 
important  acoustic  principle,  and  to  the  practical  application 
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of  it  in  medicine,  viz.  that  a  major  impression  made  on  one 
ear  will  prevent  all  consciousness  or  perception  of  a  minor 
impression  made  at  the  same  time  on  the  other  ear,  by  the 
same  sound ;  and  that  an  impression  on  one  ear  which  pro- 
duces a  distinct  sensation  may  be  made  to  produce  no  sen- 
sation whatever,  by  conveying  at  the  same  time  a  major 
impression  of  the  same  sound  to  the  other  ear :  the  sensation 
obtained  through  the  latter  ear  totally  destroying  or  oblite- 
rating all  sensation  of  the  same  sound  in  the  other  ear.  By 
the  same  sound  is  meant  the  sound  proceeding  from  the  same 
body,  as  a  watch,  a  bell,  or  from  two  bodies  of  the  same  kind, 
as  two  tuning  forks  of  the  same  size  and  note. 

Major  impressions  on  one  ear  prevent  sensations  of  minor 
impressions  on  the  other  ear  only  in  the  case  of  the  same 
sound,  and  not  in  the  case  of  sounds  of  a  different  character, 
unless  indeed  the  major  sound  happens  to  be  very  intense 
and  deafening.  Therefore  the  loud  sound  of  one  watch  and 
the  weak  sound  of  another  watch  may  be  distinctly  heard  in 
the  two  ears,  one  in  one  ear  only,  and  the  other  in  the  other 
ear  only,  provided  that  one  ear  be  favoured  with  a  major 
impression  of  one  watch,  and  the  other  be  favoured  with 
a  major  impression  of  the  sound  of  the  other  watch.  In  this 
case  the  stronger  impression  of  either  watch  nullifies  in  a 
sensorial  sense  the  weaker  impression;  and  as  the  strong 
impression  of  one  watch  is  made  in  one  ear  and  the  strong 
impression  of  the  other  watch  is  made  upon  the  other  ear, 
one  watch  is  heard  in  one  ear,  and  the  other  watch  is  heard 
in  the  other. 

The  principle  of  restriction  of  hearing  of  the  same  sound  to 
that  ear  on  which  a  major  impression  is  made  is  illustrated 
in  respiration.  The  ear  connected  with  a  part  where  the 
respiration  is  weak  fails,  as  has  been  already  stated,  to  con- 
vey any  sensation,  while  the  ear  connected  with  a  part  where 
the  respiration  is  strong  produces  sensation. 


Healthy.  Unhealthy. 
Eight  side  of  chest.  Left  side  of  chest. 


Inspir.  1. 

Inspir.  1. 

Expir.  1. 

Expir.  1. 

Inspir.  2.  ^ 

Inspir.  2. 

Expir.  2. 

Expir.  2. 

The  diagram  represents  the  sounds  occurring  alternately 
in  two  sides  of  the  chest  in  a  consumptive  patient.  The 
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dark  spots  represent  the  heard  sounds.  The  right  side  has 
the  Inspiration  strong,  the  Expiration  faint.  The  left  side 
has  the  Inspiration  weak,  the  Expiration  coarse. 

The  same  principle  may  be  made  to  perform  an  important 
part  in  the  diagnosis  of  diseases  of  the  heart,  accompanied  by 
murmur.  If  the  two  cups  of  the  stethophone  be  applied  at 
two  points  of  the  area  of  a  murmur  differing  in  intensity,  the 
sound  is  heard  only  by  that  ear  connected  with  the  point 
where  the  murmur  is  more  intense.  Now,  as  the  source  of  a 
murmur  is  determined  by  the  point  of  its  greatest  intensity, 
it  must  be  obvious  that  a  ready  mode  of  diagnosis  is  offered. 
If  there  be  a  material  difference  at  the  two  spots  examined, 
soimd  is  heard  only  by  that  ear  connected  with  the  more 
intense  point.  The  test  is  absolute ;  for  in  one  ear  there  is 
no  hearing,  and  in  the  other  there  is  hearing.  There  is  con- 
sequently no  room  for  error  in  judgment  as  to  degree,  as  in 
the  case  of  consecutive  observations  with  one  ear  only,  with 
the  ordinary  stethoscope. 

The  human  ear  being  capable  of  hearing  many  sounds  at 
the  same  moment  (if  one  be  not  extremely  intense),  and  as 
the  principle,  so  to  speak,  of  restriction  of  hearing  to  the 
favoured  ear  holds  in  the  case  of  all,  it  follows  that  if  one 
can  be  favoured  with  a  major  impression  of  fifty  sounds,  they 
shall  all  be  heard  through  that  ear,  and  through  that  ear 
only.  And  if  some  of  these  fifty  sounds  be  carried  in  major 
intensity  to  one  ear,  and  some  in  major  intensity  to  the  other 
ear,  some  of  these  sounds  will  be  exclusively  heard  through 
one  ear,  and  some  exclusively  through  the  other  ear ;  a  divi- 
sion of  sounds  thus  virtually  taking  place.  Indeed,  if  we 
possessed  fifty  ears,  and  if  of  fifty  sounds  one  could  be  carried 
in  a  major  intensity  to  each  of  these  fifty  ears,  each  of  the 
fifty  sounds  would  be  heard  exclusively  through  one  ear,  i.  e. 
each  ear  would  hear  one  sound  exclusively. 

This  apparent  division  of  sounds  may  be  effected  by  placing 
a  watch  upon  a  musical  box.  If  both  cups  of  the  stetho- 
phone be  placed  so  as  to  receive  sound  from  these  bodies 
equally  well,  both  sounds  will  be  perceived  through  both 
ears,  and  if  one  cup  be  placed  nearer  these  two  bodies  than 
the  other  cup,  both  sounds  will  be  heard  in  the  ear  connected 
with  this  cup;  but  if  one  cup  be  held  a  little  nearer  the 
musical  box  than  the  other  cup,  and  if  this  other  cup  be 
held  a  little  nearer  the  watch,  i.  e.  if  one  cup  be  a  little 
favoured  in  respect  of  one  sounding  body,  and  the  other  cup 
be  a  little  favoured  in  respect  of  that  of  the  other  sounding 
body,  the  musical  box  will  be  heard  through  that  ear  only 
which  is  favoured  in  respect  of  it,  and  the  watch  will  be 
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heard  exclusively  through  that  ear  that  is  favoured  in  respect 
of  that  body.  When  two  murmurs  occur  at  the  heart,  one 
at  the  base  and  another  at  the  apex,  possessing  as  they  usu- 
ally do  different  characters  (say  one  being  "  blowing "  and 
the  other  being  "  rasping "),  and  they  blend  together,  they 
may  be  thus  sensorially  separated  by  placing  one  cup  at  the 
base,  and  the  other  at  the  apex,  points  of  major  intensity  of 
the  two  murmurs  respectively. 

Of  the  amount  of  difference  which  shall  suffice  to  render 
one  ear  as  it  were  sensationless,  and  to  effect  a  monopoly  of 
sensation  in  the  other,  it  is  difficult  to  speak  with  great  pre- 
cision. The  difference  must  be  considerable,  but  need  not 
be  very  great.  In  the  case  of  a  watch,  if  one  cup  be  placed 
fully  on  the  watch,  and  the  other  one-third  or  one-half  off  it, 
sensation  is  limited  to  the  ear  connected  with  the  first ;  if  the 
cup  wholly  on  the  watch  be  now  moved  off  the  watch,  but 
kept  within  half  an  inch  of  it,  sensation  is  limited  to  the 
other  ear ;  and  if  the  cup  half  or  one-third  off  the  watch  be 
now  moved  wholly  off  it,  to  the  distance  of  an  inch  or  more, 
sensation  is  again  transferred  to  the  other  ear.  Transitions 
of  sensation  may  be  thus  indefinitely  carried  on  from  one  ear 
to  the  other.  This  corresponds  with  ordinary  audition :  for  if 
we  draw  a  circle  around  the  head  in  the  plane  of  the  hori- 
zon, which  may  be  called  an  acoustic  circle,  we  shall  find  that 
on  carrying  a  sounding  body  round  it,  binaural  sensation  is 
procured  only  so  long  as  the  body  is  within  about  10°  on  either 
side  of  a  line  drawn  forwards  and  backwards  at  right  angles 
with  the  transverse  line  of  the  head.  In  the  case  then  of 
such  a  circle  we  have  distinct  binaural  sensation  limited  to  a 
region  of  about  20°  in  front  and  20°  behind.  The  intermediate 
arcs  are  the  regions  of  uno-aural  sensation ;  it  thus  appears 
that  in  ordinary  audition  a  moderate  superiority  in  respect  of 
intensity  of  sound  gives  a  monopoly  of  hearing  to  one  ear. 

The  intensity  of  sound  in  the  ear  which  has  served  to  give 
it  a  monopoly  of  hearing  to  the  disadvantage  of  the  other 
ear,  has  in  the  foregoing  observations  been  chiefly  obtained 
by  greater  proximity  of  one  cup  of  the  stethophone  to  the 
sounding  body  over  the  other ;  but  this  may  be  procured  by 
other  means.  A  superior  mode  of  conduction  in  respect  of 
one  ear  over  the  other,  or  of  one  cup  of  the  stethophone  over 
the  other,  when  the  ears  and  the  cups  are  similarly  placed  in 
respect  of  the  sounding  body,  will  give  a  like  intensity.  A 
solid  rod  in  the  case  of  one  ear,  while  the  atmosphere  is  the 
only  medium  of  communication  in  the  case  of  the  other,  in 
respect  of  a  sound  of  a  solid  body,  will  suffice  to  give  the 
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monopolizing  intensity.  In  the  same  way  it  has  been  recently 
ascertained  by  Dr.  Scott  Alison  that  water  placed  at  the  distal 
extremity  of  a  hearing  tube  will  give  an  advantage  of  inten- 
sification or  of  more  perfect  conduction,  sufficient  to  restrict 


hearing  to  that  ear  favoured  with  its  aid,  and  to  render 
sensationless  the  ear  connected  with  the  sounding  body  by 
means  of  a  hearing  tube  having  no  water  at  its  extremity  to 
intensify  or  economize  sound  by  superior  conduction.  A  ring 
of  water  between  the  edge  of  the  hearing  tube  and  the  solid 
sounding  body  will  suffice  for  this  result.  The  restriction  of 
hearing  to  one  ear  is  perfect,  although  the  conditions  of  the 
ears  and  of  the  two  limbs  of  the  differential  stethophone  are 
precisely  alike,  with  the  exception  of  the  ring  of  water.  As 
we  form  our  notions  of  sounding  bodies  being  on  our  right 
hand  or  on  our  left,  by  perceiving  through  which  ear  audi- 
tory sensations  are  acquired,  and  as  water  under  the  circum- 
stances gives  an  augmentation  of  sound  sufficient  to  restrict 
to  one  ear,  an  aural  illusion  may  be  produced  by  having  two 
hearing  tubes  of  equal  length  and  of  the  same  conditions 
brought  in  contact  with  two  windows  respectively,  and 
placing  under  the  cup  of  one  of  them  a  thin  bag  of  water, 
which  may  be  called  a  hydrophone.  A  church  bell  or  a 
barrel  organ  will  be  heard  only  through  the  ear  connected 
with  the  window  having  the  water  bag  upon  it,  although 
these  sounding  bodies  may  be  nearer  the  other  window.  The 
mind  is  led  to  believe  that  the  sounding  bodies  are  nearer 
the  window  which  is  the  more  distant  from  them. 
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In  the  case  of  some  few  sounds,  the  influence  of  water  in 
modifying  their  tone  is  so  great  that  virtually  a  sound  different 
in  kind  is  heard.  Thus,  a  watch,  in  Dr.  Alison's  possession, 
gives  simply  a  short  ticking  sound  to  that  ear  connected  with 
one  cup  of  the  differential  stethophone  held  in  the  air ;  and 
imparts  a  full  soft  tick,  or  rather  tack,  and  a  musical  bell 
sound  to  the  other  ear  connected  with  the  other  cup  of  the 
instrument  placed  upon  the  thin  bag  of  water  lying  on  the 
watch.  The  sound  of  the  watch  is  so  modified  by  the  different 
media,  that,  as  it  were,  two  different  sounds  are  obtained,  a 
sharp  tick,  and  a  full  soft  tack,  and  though  the  watch-sound 
is  conveyed  in  greater  intensity  to  one  ear  than  to  the  other, 
it  is  heard  in  both  ears.  No  loss  of  sensation  takes  place, 
as  in  the  case  of  the  same  sounding  body,  sounding  through 
the  same  medium.  The  reason  of  this  exception  to  the  law 
of  auditory  obliteration,  so  to  speak,  is  found  in  the  fact  that 
the  sound  is  no  longer  one,  but  has  become  virtually  two, 
by  being  conveyed  through  two  different  media,  and  it  has 
been  already  stated  that  a  major  impression  sensorially  nulli- 
fies a  minor  in  the  case  of  its  own  sound  only,  and  of  no 
other.  The  fine  bell  sound  has  been  simply  made  audible 
by  passing  through  water.  It  is  probable  that  the  double 
hearing  of  some  persons  which  has  been  commented  upon 
by  physicians  has  been  due  to  a  difference  in  the  two  ears 
involving  a  disagreement  in  the  media  through  which  sounds 
have  had  to  pass.  The  double  hearing  referred  to  has  con- 
sisted of  hearing  the  sounds  of  the  same  sounding  body,  very 
different  in  character  in  the  two  ears ;  the  sounds  in  one  ear 
being  soft  and  in  the  other  sharp,  and  so  on.  Perhaps,  like- 
wise, certain  sounds  inaudible  in  one  ear  have  been  rendered 
audible  in  the  other,  as  in  the  case  of  the  fine  bell  sound 
above  referred  to,  by  passing  through  better  media.  It  is  to 
be  observed,  that  in  order  to  have  a  sensation  in  this  manner 
in  both  ears  the  sound  must  not  preponderate  greatly  in  one. 

In  the  case  of  sounds  conveyed  to  the  ear  through  the 
bones  of  the  head,  a  restricting  intensity  may  be  procured 
by  closing  the  aperture  of  the  external  ear,  as  has  been 
observed  and  commented  upon  by  Mr.  Wheatstone.  A  tuning 
fork  placed  upon  the  middle  of  the  forehead  is  heard  in  that 
ear  only  that  is  closed.  The  closure  prevents  the  escape  of 
sound,  and  promotes  resonance  to  an  extent  sufficient  to  give 
the  restricting  intensity.  This  restriction  of  hearing  to  the 
closed  ear  in  the  case  of  sounds  communicated  through  the 
bones  of  the  head  may  be  imitated  by  an  analogous  closing  of 
the  apertures  of  the  differential  stethophone.    Sounds  com- 
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municated  in  equal  intensity  to  both  limbs  of  the  stethophone 
at  some  point  between  the  closed  apertures  and  the  ear  knobs 
are  heard  louder  than  when  the  apertures  are  open ;  and  if 
one  aperture  only  be  closed,  the  sounds  are  heard  in  that  ear 
only  that  is  connected  with  the  closed  aperture.  The  wetted 
cotton  of  Mr.  Yearsley  —  really  a  cotton  and  water  membrane 
—  and  the  gutta-percha  membrana  tympani  of  Mr.  Toynbee, 
thus  applied,  greatly  increase  sounds  conveyed  to  the  stetho- 
phone at  points  between  the  closed  apertures  and  the  ear 
knobs.  By  closing  one  aperture  with  wetted  cotton,  and  the 
other  with  gutta-percha,  the  comparative  value  of  these 
appliances,  so  far  as  intensification  of  sound  communicated  in 
the  manner  under  consideration,  may  be  tested.  Both  of 
these  appliances  have  been  found  extremely  beneficial  in  cases 
of  deafness  proceeding  from  perforate  membrana  t3Tnpani. 
It  would  appear  that  it  is  by  some  closure  of  the  passages  of 
the  ear  in  persons  partially  deaf  of  one  ear,  that  these  persons 
hear  sounds  communicated  through  the  bones  of  the  head 
in  that  ear  only  that  is  deaf,  a  fact  ascertained  in  an  exten- 
sive inquiry  instituted  by  the  author,  and  that  had  been 
previously  observed  in  a  few  cases. 

When  one  cup  of  the  differential  stethophone  is  held 
decidedly  nearer  a  sounding  body  than  the  other  cup,  the 
sound  is  perceived,  as  it  were,  in  the  ear  connected  with  the 
nearer  cup;  but  if  the  further  cup  be  brought  somewhat 
towards  the  sounding  body,  so  as  to  obtain  more  sound,  and 
to  be  more  upon  a  par  with  the  other  cup,  the  sensation 
changes  its  seat,  and  is  felt  less  in  the  ear  and  more  towards 
the  centre  of  the  head,  or  the  spot  midway  between  the  two 
ears.  This  centripetal  character  of  sensation  is  more  marked 
as  the  two  cups  attain  to  a  parity,  and  when  this  is  fully 
accomplished  sensation  is  located  at  a  central  spot.  If  the 
cup,  which  was  at  first  further  from  the  sounding  body,  be 
now  gradually  brought  nearer  than  the  other  cup,  a  further 
transition  of  sensation  is  produced;  it  leaves  the  central  spot 
and  moves  towards  the  other  ear,  and  becomes  exclusively 
located  there,  as  it  was  exclusively  located  at  the  first  part  of 
the  experiment  in  the  other  ear.  By  alternately  and  rapidly 
bringing  the  cups  nearer  the  sounding  body,  this  movement  of 
sensation  may  be  rendered  very  striking. 

Lastly,  the  differential  stethophone  affords  an  unfailing 
test  of  the  existence  of  differences  of  intensity  of  sounds  com- 
municator] by  different  bodies,  solid,  liquid,  or  gaseous  If 
r  onsecutive  trials  be  required  on  two  bodies,  this  is  done  by 
using  the  two  cups  in  succession,  the  necessary  movements 
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being  effected  without  changing  the  position  of  the  head,  and 
with  only  a  very  little  motion  of  the  fingers.  The  contrast  is 
readily  made,  and  the  difference,  if  any,  with  facility  dis- 
covered. If  both  limbs  of  the  instrument  be  simultaneously 
employed,  and  if  the  difference  in  the  amount  of  the  same 
sound  conveyed  to  the  instrument  be  material,  an  absolute 
test  is  procured  at  once ;  for,  as  has  been  already  explained, 
no  sound  will  be  heard  in  one  ear,  and  a  full  sound  will  be 
heard  in  the  other.  For  example,  a  musical  box  placed  upon 
the  banks  of  the  Serpentine  is  heard  in  that  ear  which  is 
supplied  with  that  limb  of  the  stethophone  (an  elongated 
one)  whose  cup  is  immersed  in  the  river,  and  not  at  all  in 
that  connected  with  that  limb  whose  cup  is  held  upon  the 
ground.  In  the  same  way  this  test  of  restriction  of  hearing 
to  one  ear,  or  of  uno-aural  hearing,  is  available  for  deciding 
upon  the  comparative  acoustic  value  of  different  arrange- 
ments. If  we  desire  for  instance  to  know  whether  surround- 
ing a  glass  with  water  and  another  with  air  both  filled  with 
water  and  previously  being  equal  in  communicating  sound 
to  the  stethophone,  gives  a  difference  of  sound,  the  fact  is 
immediately  made  known.  The  ear  connected  with  the  limb 
of  the  stethoscope  immersed  in  the  glass  strrrounded  with 
water  hears  nothing,  while  the  ear  connected  with  the  glass 
surrounded  with  air  has  a  distinct  sensation.  S.  S.  A. 
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[From  the  Medical  Times  and  Gazette,  Jidy  2,  1859.] 

When  lately  engaged  in  performing  experiments  upon  the 
propagation  of  sound,  I  ascertained  that  water  placed  between 
the  aperture  of  a  hearing-tube  and  a  solid  sounding  body, 
gave  an  increase  to  the  sound  conveyed  to  the  ear  without  it, 
and  that  a  sound  so  near  as  to  be  inaudible  without  water  so 
interposed  was  made  audible  by  the  addition  of  this  medium 
of  communication.  For  example,  —  a  watch  placed  upon 
a  table  would  be  moderately  well  heard  when  listened  to 
through  a  hearing-tube  with  its  aperture  placed  immedi- 
ately upon  that  table ;  but  would  be  better  heard  when  the 
aperture  of  the  hearing-tube  was  placed  in  water  lying  upon 
the  table ;  and  the  sound  of  a  watch  removed  to  some  dis- 
tance upon  the  table,  though  not  heard  by  means  of  the 
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aperture  of  the  hearing  tube  placed  directly  upon  this  body, 
would  be  rendered  audible  by  interposing  water. 

The  amount  of  increase  of  sound  thus  procured  by  the 
interposition  of  water  is  very  considerable,  and  is  such  as 
very  materially  to  add  to  the  value  of  hearing  tubes  when 
employed  upon  the  sounds  of  solid  bodies.  The  increase  of 
sound  is  very  striking ;  an  impression  is  made  upon  the  mind 
as  if  the  sound  were  proceeding  from  a  body  greatly  larger 
than  it  really  is;  the  sound  is  louder;  it  is  also  fuller 
and  softer.  If  the  sounding  body  be  listened  to  through  a 
double  stethoscope,  such  as  my  differential  stethophone  or 
phonoscope,  which  has  two  apertures  for  conveying  sounds 
separately  to  both  ears ;  and  if  in  the  case  of  one  of  these 
apertures  water  be  interposed,  such  is  the  increase  of  sound 
so  produced,  that  the  mind  becomes  conscious  of  the  sound 
in  that  ear  only,  having  the  advantage  of  the  interposed  water. 
The  mind  now  becomes  unconscious  of  any  sound  in  the  other 
ear ;  although,  previous  to  the  employment  of  the  water,  the 
mind  was  perfectly  sensible  of  it.  This  phenomenon  forms 
a  good  test  of  the  water  having  produced  a  stronger  auditory 
sensation;  for  I  have  ascertained  that  the  same  sound 
conveyed  in  a  major  intensity  to  one  ear  sensorially  nullifies 
a  minor  impression  from  the  same  sounding  body  conveyed 
to  the  other  ear.  This  is  the  test  of  restriction  of  hearing 
to  one  ear,  or  of  uno-aural  hearing. 

The  quantity  of  water  which  will  give  an  increase  of  sound 
need  not  be  more  than  a  fine  film  under  the  hearing  tube, 
and  extensive  enough  to  connect  the  entire  circumference  of 
the  aperture  with  the  solid  sounding  body.  When  water  in 
such  small  quantity  is  employed,  the  increase  of  sound  is  made 
more  obvious  by  holding  the  aperture  of  the  hearing  tube  very 
lightly  upon  the  solid  body,  and  the  result  may  be  made  still 
more  remarkable  by  raising  the  edges  of  the  aperture  a  very 
little  from  the  solid  body,  taking  care  to  preserve  the  water 
in  contact  with  its  entire  circumference,  and  also  in  contact 
with  the  solid  body,  the  water,  in  fact,  being  preserved  in 
the  shape  of  a  ring,  with  one  edge  in  contact  with  the  hearing 
tube  and  with  the  other  in  contact  with  the  solid  body. 

In  the  case  of  sounds,  such  as  those  of  a  watch,  a  greater 
increase  of  sound  is  obtained  by  employing  a  large  quantity 
of  water,  such  as  a  tumblerful  or  a  bowlful ;  but  if  a  very 
great  amount  of  water  be  employed,  such  as  that  in  a  large 
cistern,  and  the  hearing  tube  be  placed  at  one  extremity  and 
the  sounding  body  at  the  other,  no  increase  may  be  obtained, 
and  indeed  the  sound  may  be  rendered  inaudible,  for  it 
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is  well  remembered  that  sound  diminishes  in  the  ratio  of 
the  square  of  the  distance,  and  water  gives  no  exception  to 


this  law.  For  an  increase  of  sound  to  he  procured  the 
diminution  from  distance  must  be  less  than  the  augmentation 
from  the  intensifying  property  of  water.  In  the  case  of 
sounds,  such  as  are  produced  by  striking  one  large  stone  upon 
another  upon  the  dry  ground,  an  intensification  of  sound  may 
be  procured,  although  the  water  intervening  may  be  many 
feet  in  extent. 

The  increase  of  sound  procured  by  the  interposition  of 
water  varies  much  with  the  material  of  which  the  healing 
tube  is  formed.  Wooden  and  metallic  plate  tubes,  such  as 
are  firm  or  non-flexible,  receive  no  advantage  from  water ; 
tubes  such  as  the  flexible  stethoscope  and  ordinary  hearing  or 
speaking  tubes  acquire  a  material  reinforcement  from  water, 
while  tubes  made  of  india-rubber  gain  a  very  great  ad- 
vantage from  the  interposition  of  this  medium.  It  may  be 
stated,  as  a  general  rule,  that  the  more  a  hearing  tube 
becomes  a  mere  air  instrument,  and  departs  from  the  character 
of  a  solid  conducting  instrument,  the  more  water  adds  to  its 
acoustic  value.  When  a  tube,  by  means  of  firm  solid  walls, 
becomes  more  of  a  solid  conductor  of  sound,  water  becomes 
less  useful,  till  at  last,  as  in  the  case  of  a  wooden  stethoscope 
with  only  a  fine  bore,  it  diminishes  sound,  and  acts  as  a 
damper. 

The  construction  of  hearing  tubes  materially  affects  the 
results  obtained  from  the  employment  of  water.  A  tube 
which  is  provided  with  an  ear-piece  that  enters  the  meatus 
externus  serves  to  show  the  augmenting  property  of  water 
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more  than  one  having  a  circular  disc  to  cover  the  external 
ear.  A  cup  or  expanded  extremity,  for  the  collection  of 
sound,  serves  likewise  to  increase  the  reinforcing  power  of 
water.  The  contraction  of  the  tube  beyond  the  cup  to  the 
uniform  size  of  the  external  meatus  favours  the  same  result. 

Whatever  interferes  with  the  free  undulations  of  the  air 
contained  in  the  tube  reduces  the  property  of  water  under 
consideration.  If  a  piece  of  membrane  of  the  greatest  tenuity 
be  stretched  across  the  tube  or  bore  of  the  instrument, 
between  the  cup  or  aperture  and  the  aural  extremity,  the 
result  is  materially  reduced. 

If  a  tube  be  converted  into  a  solid  body  by  closing  up  the 
hollow  part,  water  far  from  increasing  the  sound  heard, 
materially  reduces  it.  A  solid  rod  of  wood,  such  as  a  ruler 
or  a  solid  stethoscope,  is  deteriorated  by  water  employed  in 
the  manner  under  consideration. 

The  evenness  or  unevenness  of  the  surface  of  sounding 
bodies  materially  affects  the  result  obtainable  from  water 
when  hearing  tubes  are  employed.  The  augmentation  of 
soimd  is  much  greater  when  the  surfaoe  is  rough  and  uneven, 
and  thus  prevents  the  exact  fitting  of  the  cup  of  the  hearing 
tube  upon  it. 

The  consistence  of  solid  bodies  naturally  affects  the  result 
of  the  employment  of  water.  The  effect  is  greater  in  the 
case  of  hard  resisting  bodies,  such  as  wood  or  stone,  than  of 
softer  bodies,  such  as  leather. 

The  freedom  or  constrained  position  of  the  cup  or  the  tube, 
in  respect  of  capability  of  vibrating,  very  materially  influences 
the  action  of  water.  If  the  cup  be  held  firmly  by  the  fingers 
the  result  is  greatly  deteriorated.  If  the  cup  be  pressed  to 
the  bottom  of  a  vessel  containing  water,  the  sound  heard  is 
greatly  less  when  it  is  kept  free  in  media  aqua. 

In  order  that  water  shall  augment  sound  in  the  manner 
under  consideration,  viz.,  from  solid  bodies  through  hearing 
tubes,  it  is  necessary  that  the  water  come  in  immediate 
contact  with  the  aperture  of  the  tube,  or  be  separated  from 
it  only  by  some  thin  movable  or  vibrating  body,  such  as  thin 
india-rubber,  gutta-percha,  or  other  membrane  or  other  solid 
body  which,  in  reference  to  the  strength  of  the  sound,  shall 
be  small  and  vibratory.  A  thin  membrane  offers  little  im- 
pediment in  the  case  even  of  a  fine  delicate  sound,  but  a  thin 
layer  of  wood,  the  one  fiftieth  part  of  an  inch  in  thickness, 
will  materially  counteract  the  augmenting  power  of  water  in 
the  case  of  a  fine  sound,  such  as  that  of  a  watch  or  even  of 
a  tuning-fork.    The  more  the  intervening  solid  body  is 
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indisposed  to  vibrate,  the  more  it  interferes  with  the  sound- 
augmenting  property  of  water.  For  a  layer  of  wood  one 
twelfth  of  an  inch  thick,  placed  between  the  water  and  the 
hearing  tube,  to  admit  of  the  advantage  of  water  being  even 
in  some  degree  manifested,  the  sound  proceeding  from  the 
solid  body  beyond  the  water  must  be  very  loud  and  capable 
of  violently  agitating  the  water,  and  the  wood  placed  between 
it  and  the  hearing  tube.  Layers  of  india-rubber  offer  much 
less  impediment  to  the  augmenting  power  of  water ;  these, 
in  fact,  act  as  membranes.  Thin  membranes  offer  no  sensible 
impediment  whatever. 

When  hearing  tubes  are  to  be  employed  lower  than  the 
mere  surface  of  water,  and  we  desire  to  have  the  fullest 
possible  amount  of  sound,  it  is  necessary  to  close  the  lower 
aperture  of  the  tube,  so  that  the  water  shall  not  enter  into 
the  interior  of  the  instrument.  If  this  be  not  done  no  sensible 
increase  of  the  sound  is  obtained  by  carrying  the  instrument 
lower  in  the  case  of  a  hearing  tube  of  uniform  diameter,  or 
a  simple  cylinder,  and  a  great  reduction  of  the  sound  is  ob- 
served in  the  case  of  a  hearing  tube  which  is  provided  with 
an  expanded  bell-shaped  or  other  widened  aperture,  such  as 
the  cup  extremity  of  the  stethoscope.  It  is  very  different 
with  tubes,  whether  cylindrical  or  expanding  at  the  apertures, 
closed  with  membranes ;  for  the  more  these  instruments  are 
sunk  the  greater  is  the  amount  of  sound  procured.  The 
increase  of  sound  procured  by  sinking  such  an  instrument 
is  very  great,  provided  the  solid  sounding  body  be  not  far 
distant. 

In  the  experiments  of  M.  Collodon,  in  the  Lake  of  Geneva, 
in  1826,  a  cylinder  of  uniform  diameter  was  employed,  and 
it  was  closed  at  the  bottom  with  tin,  the  same  material  of 
which  the  walls  were  constructed.  It  was  three  yards  long 
and  eight  inches  in  diameter.  This  hearing  tube  was  pro- 
vided neither  with  a  fine  tube  to  pass  into  the  ear,  nor  with 
an  expanded  extremity  for  the  better  collection  of  sound,  so 
that  as  a  hearing  tube  instrument  it  was  very  defective, 
having,  besides,  the  disadvantage  of  a  solid  bottom.  But  in 
some  of  my  experiments  upon  sound  in  water  proceeding 
from  solid  bodies,  I  have  employed  an  instrument  having  all 
the  advantages  of  construction  possessed  by  an  ordinary 
hearing  tube,  viz.,  a  cup,  or  expanded  extremity  or  aperture, 
for  collecting  the  diverging  pulses,  so  to  speak,  of  sound,  and 
to  converge  them  together;  a  narrow  tube  to  carry  these 
converged  pulses,  and  an  open  extremity  to  pass  into  the 
external  canal  of  the  ear,  so  that  the  sonorous  pulses,  without 
suffering  diminution  by  escape  into  the  external  air,  should 
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impinge  upon  the  membrana  tympani  and  the  solid  walls  of 
the  meatus.     These  advantages  of  construction  in  hearing 
tubes  are  as  desirable  in  dealing  with  sounds  in  water  as  with 
sounds  in  air ;  and  if  the  precaution  above  referred  to  be 
adopted,  are  as  completely  obtainable.    When  an  expanded 
extremity  or  aperture  is  closed  with  membrane  and  sunk 
deep  in  water,  all  the  sonorous  rays  which  reach  the  aperture 
act  upon  the  air  within  the  aperture,  and  are  continued  on 
through  the  column  of  air  to  the  ear ;  but  if  the  membrane 
be  withdrawn,  the  water  rises  into  the  open  aperture  and 
reaches  to  the  narrow  part  of  the  tube,  the  area  of  which  may 
be  perhaps  only  one  twentieth  of  that  of  the  aperture,  con- 
sequently the  sonorous  rays  or  pulses  which  reach  the  column 
of  air  in  the  tube  are  greatly  less.    Besides  this  disadvantage, 
there  is  another  and  greater  —  the  free  vibration  of  the 
materials  of  the  expanded  extremity  of  the  hearing  tube 
consonating  with  the  external  water  in  a  state  of  sonorous 
undulation  is  very  materially  impeded,  and  its  reaction  upon 
the  contained  column  of  air  and  upon  the  surface  of  the  water 
in  contact  with  the  air  is  interfered  with  by  the  presence  of 
the  water  in  the  interior.     The  resistance  of  the  water  in 
the  interior  is  sufficient  to  interfere  with  the  undulations  of 
the  walls  of  the  tube  on  which  so  much  of  the  advantage  of 
hearing  tubes  depends.    That  the  admission  of  water  reduces 
to  a  great  extent  the  vibrations  of  the  tube  may  be  at  once 
proved  by  placing  the  fingers  upon  the  instrument:  the 
vibrations  are  sensibly  reduced,  and  may  be  even  rendered 
altogether  imperceptible  to  the  touch. 

By  the  interposition  of  water  between  a  solid  sounding 
body  and  the  aperture  of  a  hearing  tube,  sound  is  conveyed 
further  than  by  employing  simply  a  hearing  tube  without 
water ;  so  that,  when  it  is  necessary  to  convey  a  sound  far 
through  a  hearing  tube,  water  may  be  advantageously  em- 
ployed ;  but  it  is  not  to  be  forgotten  that,  whether  we  employ 
water  or  dispense  with  it,  sound  is  liable  to  decay,  and  that, 
as  the  distance  travelled  increases,  the  intensity  of  sound 
diminishes. 

These  observations  having  been  made,  I  proceed  now  to 
the  consideration  of  the  employment  of  water  in  the  auscul- 
tation of  the  sounds  of  the  human  body,  and  more  especially 
of  the  morbid  sounds  of  the  chest. 

The  hydrophone. — If  we  desire  to  employ  water  as  an  agent 
in  auscultation  and  in  aid  of  hearing  tubes,  difficulties  at 
once  present  themselves.  To  apply  water  to  the  chest  is  easy 
enough ;  but  it  is  not  so  easy  to  retain  it  there  in  a  suitable 
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manner.  The  application  of  water  may  be  unpleasant  to  the 
patient,  and  by  wetting  his  clothes  may  give  rise  to  much 
annoyance  and  inconvenience.  The  idea  occurred  to  me  that 
if  I  could  confine  water  in  some  material  that  would  not 
interfere  with  its  sotind-intensifying  power,  a  material  advan- 
tage would  be  gained,  and  we  should  have  a  convenient  mode 
of  reinforcing  hearing  tubes.  In  the  preceding  part  of  the 
paper  it  was  stated  that  a  thin  membrane  offers  no  sensible 
impediment  in  the  way  of  water  intensifying  sound,  although 
thick  and  non-elastic  or  non-vibrating  bodies  did,  and  taking 
advantage  of  this  fact,  I  made  a  waterproof  bag  of  india- 
rubber  to  contain  water.  The  india-rubber  membrane  is  so 
thin  as  to  offer  little  or  no  resistance  to  the  undulations  of 
water.  The  bag  is  about  the  size  of  a  large  watch,  and  is 
sufficient  to  receive  the  extremity  of  an  ordinary  flexible 
stethoscope,  or  to  form  a  medium  of  connection  between  the 
external  ear  and  a  solid  sounding  body  such  as  the  human 
chest.  The  thickness  of  the  bag  is  not  above  the  third  of  an 
inch.  Nothing  is  gained  by  greater  thickness,  and  the 
advantages  of  sound  having  to  travel  only  a  short  way,  and 
also  of  only  a  very  little  weight  pressing  upon  the  sounding 
body,  are  secured.  The  sonorous  pulses,  so  to  speak,  are 
readily  taken  up  from  the  solid  body  or  the  chest,  and  are 
conveyed  through  the  water  and  membrane  on  either  side, 

and  reach  the  edge  of  the  aper- 
ture of  the  hearing  tube  and 
the  contained  air,  whether  the 
instrument  be  the  -flexible  ste- 
thoscope, the  human  ear,  or 
any  other  hearing  tube.  This 
instrument  possesses  valuable 
advantages,  and  I  have  therefore 
ventured  to  give  it  a  name,  that 
of  the  hydrophone.  It  fits  ad- 
mirably and  exactly  upon  the 
part  of  the  chest  to  which  it  is 
applied,  however  imeven  and 
irregular,  whether  this  be  a  pro- 
jecting rib  or  a  deeply  sunk  in- 
tercostal space,  a  broad  level 
surface  or  a  narrow  depression, 
the  clavicle  or  spine  of  the  sca- 
pula. By  its  other  side  the  hy- 
drophone fits  as  exactly  to  the 
aperture  of  the  hearing  tube  or 
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to  the  exterior  of  the  human  ear.  Every  part  of  the  solid 
body  covered  by  the  hydrophone  contributes  its  quota  of 
sound.  The  fitting  of  the  instrument  to  the  hearing  tube 
prevents  the  escape  of  sound  from  the  contained  air  to 
the  external  atmosphere,  and  by  this  means  resonance  of 
the  contained  air  and  of  the  containing  tube  is  greatly  pro- 
moted, with  the  result  of  a  greatly  augmented  sound.  The 
e<  Ige  of  the  hearing  tube  sits  so  easily,  and  with  so  little  re- 
sistance from  the  water-bag,  or  hydrophone,  that  the  vibra- 
tions which  are  conmiunicated  to  it  are  readily  reciprocated, 
and  find  none  or  little  of  that  resistance  so  fatal  to  its  vi- 
brations when  pressed  upon  a  solid  body.* 

The  hydrophone  may  be  employed  either  in  aid  of  the 
stethoscope,  or  as  a  distinct  acoustic  instrument  by  itself. 
In  the  case  of  wooden  stethoscopes  which  are  solid,  applied 
to  the  distal  aperture,  it  is  injurious  by  damping  sound ;  in 
the  case  of  the  hollow  wooden  stethoscope  it  is  of  no  material 
value,  for  water  is  an  indifferent  conductor  of  sound  from  a 
solid  body  to  another  solid  body,  and  it  may  be  stated  that 
the  hollow  wooden '  stethoscope  is  more  a  solid  than  an  air 
instrument.  What  it  gains  as  an  air  instrument  from  the 
water,  is  lost  as  a  solid  instrument.  In  fact  more  may  be 
lost  in  the  one  way  than  is  gained  in  the  other. 

It  is  in  the  case  of  the  flexible  stethoscope  that  the  hydro- 
phone forms  a  material  aid  in  auscultation  by  hearing,  tubes. 
The  flexible  stethoscope  is  here  meant  to  signify  all  ste- 
thoscopes into  whose  construction  flexible  tubes  enter,  either 
forming  the  whole  tube  part  of  the  instrument,  as  in  the 
ordinary  flexible  stethoscope,  or  part  only,  as  in  Camman's 
double  stethoscope,  or  my  own  differential  stethoscope. 
These  instruments  are  essentially  air  instruments,  and  I  am 
glad  to  say  that  Camman  designated  his  instrument  such 
when  he  first  made  it  known ;  for  this  corresponds  with  my 
own  investigations.  In  the  case  of  all  these  instruments  the 
intensification  of  sound  by  the  hydrophone  is  so  material, 
that  I  have  no  hesitation  in  saying  that  without  its  employ- 
ment their  resources  are  by  no  means  fully  made  available. 
To  have  the  full  benefit  of  any  one  of  these  instruments  the 

*  A  fact  which  I  have  very  lately  ascertained  appears  to  me  well  worthy  of 
being  here  recorded.  It  bears  directly  upon  the  importance  of  perfect  freedom 
of  the  rap  of  flexible  stethoscopes.  A  cup  held  rather  firmly  upon  a  piece  of 
wood  upon  which  a  tuning-fork  is  placed  gives  a  fainter  auditory  sensation 
than  when  held  loose,  but  the  auditory  sensation  is  further  and  very  mate- 
rially reduced,  if  instead  of  being  held  firm,  the  cup  be  glued  to  the  piece  of 
wood.  Here  we  have  perfect  continuity  but  reduced  sound.  The  explanation 
is  found  in  the  reduced  vibration. 
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hydrophone  is  essential.  Respiratory  sounds,  healthy  and 
morbid,  which  are  audible  with  the  simple  flexible  stethoscope, 
are  made  more  audible  when  the  hydrophone  is  placed  under 
it.  Ehonchi  and  moist  crepitation  are  strikingly  augmented. 
Vocal  resonance,  solid  and  cavernous,  dry  and  moist  are  in  a 
marked  manner  amplified.  Pectoriloquy  accompanied  with 
much  vibration  of  the  chest,  is  increased  in  a  very  striking 
manner.  Murmurs  of  the  heart,  usually  heard  in  a  mitigated 
form  only  by  flexible  stethoscopes  —  at  least  in  my  ex- 
perience —  are  conveyed  to  the  ear  so  as  to  produce  a  very 
distinct  and  defined  sensation.  To  sum  up,  it  appears  to  me 
that  flexible  stethoscopes,  however  ingeniously  constructed 
with  twisted  wire  and  other  contrivances,  are,  compared  with 
the  simple  wooden  stethoscope,  essentially  deficient  as  sound- 
conveying  instruments,  some  few  sounds  excepted ;  but  that 
the  hydrophone  greatly  counteracts  this  deficiency  and  brings 
them  up  much  more  to  the  rank  of  Laennec's  stethoscope. 
But  the  inquiry  may  be  made,  —  What  good  purpose  can  the 
hydrophone  subserve  under  such  circumstances,  if  it  can  only 
bring  a  second-rate  instrument  nearly  up  to  the  position  of 
another?  The  answer  is  this,  —  There  are  situations  and 
occasions  which  require  the  flexible  instruments,  as  is  well 
known,  and  it  is  certainly  important  to  render  them,  defective 
though  they  are,  as  useful  acoustic  instruments  as  is  possible. 
It  may  be  possible  to  place  the  cup  of  a  flexible  tube  with 
a  hydrophone  under  it,  where  it  would  be  difficult  or  im- 
possible to  employ  a  wooden  stethoscope.  In  auscultating 
the  sounds  of  the  gravid  uterus,  or  of  the  foetus  in  process  of 
birth,  a  flexible  stethoscope  with  a  hydrophone  might  possibly 
afford  evidence  that  would  under  certain  circumstances  be 
very  important. 

Pulsating  tumours  of  the  chest,  too  tender  to  admit  of  the 
pressure  of  the  wooden  stethoscope,  or  even  of  the  naked  cup 
of  the  flexible  stethoscope,  or  upon  which  it  might  be  dan- 
gerous or  hazardous  to  exercise  pressure,  are  well  auscultated 
by  means  of  the  flexible  stethoscope,  provided  either  with  a 
flat  ear-piece  or  a  tubular  ear-piece  to  enter  the  meatus, 
having  the  hydrophone  placed  under  it  and  upon  the  morbid 
part.  The  hydrophone  takes  up  sound  from  every  part; 
however  uneven  it  may  be,  it  forms  a  soft  water  cushion,  and 
it  serves,  at  the  same  time,  greatly  to  reinforce  sound  procured 
without  it.  In  practice  I  have  on  many  occasions  with  the 
aid  of  the  hydrophone,  distinctly  heard  murmurs  of  the  heart, 
of  the  existence  of  which  I  had  been  in  doubt  when  simply 
employing  the  flexible  stethoscope. 
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I  have  observed  that  when  the  flexible  stethoscope  is  em- 
ployed with  the  clothes  of  the  patient  intervening,  as  is 
unavoidable  under  some  circumstances,  as,  for  instance,  when 
time  does  not  admit  of  undressing,  or  when  the  patient  would 
sutler  by  exposure  to  cold,  the  impression  made  upon  the  ear 
by  lung-  and  heart  soimds  is  greatly  enfeebled,  and  is  very 
unsatisfactory.  This  evil  attendant  upon  the  employment 
of  the  flexible  stethoscope,  including  Camman's  double 
stethoscope,  and  my  own  differential  stethoscope,  is  obviated, 
I  may  say  altogether,  by  placing  the  hydrophone  under  the 
stethoscope.  The  reinforcement  of  the  sounds  is  so  great  as 
to  be  quite  surprising,  as  well  as  very  useful.  An  examination 
that  would  be  worthless  is  by  the  use  of  the  hydrophone 
rendered  satisfactory.  This  result  is  obtained  partly  by  a 
gentle  yet  efficient  pressure  exerted  upon  the  clothes,  com- 
pressing them  into  less  density  by  excluding  layers  of  air. 
But  a  great  portion  of  the  result  is  due  to  a  more  complete 
closure  of  the  aperture  of  the  instrument,  attained  by  a 
surface  of  water  covered  by  thin  membrane,  than  can 
be  secured  by  one  of  porous  and  comparatively  uneven 
cloth,  &c. 

In  the  examination  of  children,  the  employment  of  the 
hydrophone,  together  with  the  double  or  the  differential 
stethoscope,  is  most  satisfactory,  and  is  well  deserving  of 
notice  here.  I  believe  it  to  be  a  very  great  improvement 
upon  the  use  of  the  wooden  stethoscope,  and  well  worthy  of 
the  adoption  of  the  profession  in  dealing  with  children.  The 
intensity  of  sound  procured  is  nearly  the  same  as  in  the  case 
of  wooden  instruments.  The  cup  of  the  stethoscope  fits 
perfectly  upon  the  water,  which  it  can  seldom  do  upon  the 
sharply-curved  chest  of  infants,  and  thus  much  economizing 
of  sound  is  secured.  For  the  same  reasons  no  irregular 
pressure  is  endured.  The  child  suffers  no  pain,  and  is  spared 
one  great  source  of  restlessness  and  vociferation.  Lastly  the 
employment  of  the  hydrophone  and  a  flexible  stethoscope 
causes  no  alarm,  as  in  the  case  of  the  wooden  instrument,  and 
is  very  generally  the  source  of  much  interest  and  even 
amusement  to  the  child,  who  consequently  remains  in  a  state 
of  quietude  very  favourable  for  the  examination  of  the 
auscultator.  I  constantly  examine  children  with  the  utmost 
ease  and  deliberation  in  this  way,  whom  I  should  otherwise 
have  to  send  away  after  fruitless  efforts  at  auscultation. 

The  same  method  of  examination,  viz.,  by  the  hydrophone 
and  the  flexible  stethoscope,  including  Camman's  double  ste- 
thoscope and  my  differential  stethoscope,  is  very  valuable  in 
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the  case  of  wasted  patients.  The  employment  of  the  wooden 
stethoscope  with  such  persons  is  frequently  painful,  and  is 
positively  cruel.  Moreover,  as  the  aperture  fits  very  badly, 
it  is  highly  unfavourable  for  the  propagation  of  sound  to  the 
ear.  Now,  the  water-pad,  or  hydrophone,  sinks  into  the 
hollowed  intercostal  spaces,  and  comes  into  complete  contact 
with  the  entire  circumference  of  the  mouth  of  the  stethoscope, 
at  once  collecting  more  sound,  preventing  its  escape,  and 
obviating  the  occurrence  of  painful  pressure. 

Upon  blistered  surfaces  and  parts  tender  either  from  in- 
ternal disease  or  from  external  applications,  this  mode  of 
auscultation  is  much  superior  to  that  by  the  wooden  stetho- 
scope. When  an  examination  by  the  latter  instrument  is 
positively  refused,  one  by  the  method  under  consideration  is 
at  once  permitted  as  being  altogether  painless.  Many 
patients,  particularly  females  with  tender  and  wasted  chests, 
have  expressed  to  me  their  satisfaction  with,  and  surprise  at, 
this  painless  mode  of  examination. 

A  very  slight  augmentation  of  sound,  in  the  case  of  some 
sounds,  is  procured  by  placing  the  hydrophone  on  the  proxi- 
mal or  aural  extremity  of  the  ordinary  wooden  stethoscope 
but  it  is  scarcely  available  in  practice. 

The  bag  of  water,  or  hydrophone,  as  I  have  ventured  to  call 
it,  is  of  service,  not  only  in  the  case  of  artificial  hearing  tubes, 
but  in  that  of  the  natural  hearing  tube,  viz.,  the  ear.  Applied 
to  the  naked  chest  it  forms  a  stethoscope  not  materially 
inferior  to  the  best  wooden  stethoscope,  length  excepted. 
When  the  part  auscultated  is  very  uneven  or  much  curved, 
by  fitting  well,  it  excels  the  wooden  instrument  in  an  acoustic 
point  of  view.  By  fitting  well  also  upon  the  external  ear  of 
the  auscultator,  and  by  closing  thoroughly  the  meatus  exter- 
nus,  great  acoustic  advantages  are  obtained.  The  sonorous 
undulations  are  freely  conveyed  to  every  part  of  the  external 
ear,  the  air  in'  the  meatus  comes  in  immediate  contact  with 
the  instrument  without  the  possibility  of  any  sonorous 
undulations  escaping.  The  sonorous  undulations  of  the  walls 
of  the  tube  and  those  of  the  enclosed  air  react  upon  each 
other.  The  water  again  reciprocates  as  a  sounding-board, 
and  the  general  resonance  is  greatly  promoted  by  the  thorough 
closure  of  the  tube.  The  closure  of  the  meatus  is  greatly 
more  complete  in  the  case  of  the  water-bag  than  can  be  pro- 
cured by  any  ordinary  wooden  disc.  The  complete  closing 
of  the  ear,  it  may  be  remarked,  is  useful  chiefly  by  promoting 
resonance,  and  not,  as  has  been  erroneously  taught  by  some 
eminent  stethoscopists,  by  excluding  other  sounds. 
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The  hydrophone  forms  a  great  aid  to  the  external  ear 
when  the  patient  is  to  be  examined  with  his  clothes  still  upon 
him.  As  a  general  rule,  good  stethoscopists  strip  their 
patients  for  examination,  but  it  may  be  sometimes  desirable 
to  examine  through  the  clothes,  as  in  probably  trivial  cases, 
when  there  is  little  time,  when  the  patient  suffers  from  cold, 
or  when  the  examination  is  only  a  supplementary  one,  or  when 
a  rough  observation  will  suffice.  In  such  an  examination  the 
hydrophone  proves  of  great  value :  a  sound  which  is  very  indis- 
tinct to  the  ear  placed  upon  the  clothes,  becomes  full  and  dis- 
tinct when  the  hydrophone  is  employed.  Voice  sounds, 
heart  sounds,  and  rhonchi  are  greatly  improved.  Employed 
in  this  manner,  I  am  inclined  to  think  the  hydrophone  is 
nearly  equal  to  the  wooden  stethoscope. 

The  water  instrument  has  this  material  advantage,  that  it 
is  very  readily  moved  from  one  place  to  another  —  i.  e., 
from  one  part  of  the  chest  to  another.  For  example,  in 
examining  the  back,  the  whole  of  the  surface  may  be,  as  it 
were,  run  over  without  once  lifting  the  head,  the  hydrophone 
being  shifted  with  the  ear  upon  it  from  place  to  place. 

In  respect  of  delicacy,  the  hydrophone  is  not  without  some 
value ;  for,  in  the  case  of  females,  the  interposition  of  this 
instrument  meets  the  objection  to  theimediate  contact  of  the 
ear  of  the  auscultator  with  the  chest  of  the  patient.  When 
the  application  of  the  hydrophone  gives  annoyance  from  its 
coldness,  this  evil  may  be  readily  obviated  by  placing  the 
instrument  in  warm  water,  or  by  otherwise  warming  it. 
Minor  advantages  of  this  instrument  are  its  portability  and 
cleanliness. 

Other  liquids,  besides  water,  tend  to  intensify  sound 
proceeding  from  solid  bodies,  and  conveyed  to  the  ear  by 
means  of  hearing  tubes,  but  none  experimented  upon  have 
given  practically  better  results.  Mercury  gives  an  increase, 
and  the  character  of  the  sound  is  heavy  and  forcible.  Thick 
glutinous  fluids,  such  as  treacle  and  marmalade,  and  thick 
oils,  give  less  increase  than  water ;  and  much  of  the  fine, 
liquid,  vibrating  character  of  the  sound  when  passed  through 
water  is  lost. 

Some  solid  bodies  serve  likewise  to  give  a  stronger  auditory 
impression  when  placed  upon  other  solid  bodies,  when  hearing- 
tubes  are  employed.  Layers  of  paper,  such  as  a  pamphlet, 
layers  of  gutta-percha  membrane,  and  thin  slices  of  india- 
rubber,  lard,  and  butter,  give  an  increase,  but  it  is  much  less 
than  is  obtained  from  water.  In  the  case  of  these  solid 
bodies  the  augmentation  is  due  to  two  circumstances.:  1st, 
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the  exact  fitting  of  the  instrument  upon  them;  2nd  the 
greater  amount  of  its  vibration  in  their  case  than  in  that  of 
more  solid  and  resisting  bodies.  Dr.  Sibson  has  long  em- 
ployed a  stethoscope  closed  with  a  thin  plate  of  wood,  with 
the  effect  of  rendering  valvular  sounds  more  distinct.  That 
I  may  not  appear  intentionally  to  ignore  anything  that  has 
been  done  by  a  professional  brother,  I  deem  it  right  to  say, 
that  a  water  stethoscope  was  invented  some  years  ago ;  the 
name  of  the  inventor  I  have  been  unable  to  discover.  I  have 
endeavoured  to  find  some  printed  details  of  this  instrument, 
but  have  failed.  Dr.  Hamilton  Eoe  and  Dr.  Markham  have 
informed  me  that  they  have  seen  an  instrument  so  called. 
It  is  said  to  be  a  solid  tube  filled  with  water,  but  I  cannot 
conceive  it  could  afford  any  advantage.  If  water  be  made  to 
fill  the  ordinary  wooden  stethoscopic  tube,  I  am  convinced 
the  addition  can  only  serve  to  spoil  the  instrument,  for  this 
reason  —  that  water  in  the  interior  will  interfere  with  the 
full  vibrations  of  the  wood.  It  is  as  an  adjunct  to  hearing 
tubes,  or  employed  as  the  hydrophone,  as  previously  described, 
that  water  can  prove  of  service  in  ordinary  auscultation. 

Before  concluding  this  communication,  I  may  be  permitted 
to  refer  to  a  point  which,  though  not  bearing  immediately 
upon  the  employment  of  water  in  auscultation,  yet  has  sug- 
gested itself  to  several  professional  friends,  viz.,  the  apparent 
contradiction  offered  to  the  sound-propagating  properties  of 
water,  by  the  absence  or  deficiency  of  respiration  and  voice 
sounds  in  some  examples  of  liquid  in  the  chest,  and  of  heart 
sounds  in  examples  of  effusion  in  the  pericardium. 

I  would  briefly  remark,  that  though  water  is  a  good 
conductor  of  sound,  second  only  to  wood  and  other  solid 
bodies,  and  better  in  the  case  of  air  tubes  as  above  described, 
it  is  yet  in  many  cases  opposed  to  the  production  of  sound, 
and  effectually  prevents  those  movements  upon  which  sound 
depends.  A  lung  pressed  upon  by  water  till  it  becomes 
impervious  to  air  is  not  likely  to  be  the  seat  of  respiration 
sounds,  and  if  they  are  not  produced  inside,  they  cannot  be 
heard  outside.    Ex  nihilo  nihil  fit. 

Besides  this  the  circumstances  under  which  the  liquid  is 
situated  in  respect  of  the  stethoscope  or  hearing  tube  are 
different.  The  liquid  in  the  chest  is  separated  from  the 
hearing  tube  by  the  whole  thickness  of  the  walls  of  the  cavity ; 
while  in  the  case  of  the  hydrophone  and  of  water  employed 
in  my  experiments,  the  liquid  is  brought  in  immediate,  or 
almost  immediate,  contact  with  the  aperture  of  the  stetho- 
scope, a  condition  which,  it  was  stated  in  the  first  part  of  this 
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communication,  is  essential  to  the  procuring  an  augmentation 
of  sound  from  solid  bodies  by  the  intervention  of  water. 

Note. — In  reference  to  the  water  stethoscope,  see  more  recent  information 
at  page  337.  Dr.  Sibson,  in  his  account  of  the  closed  stethoscope,  published  in 
the  Trans.  Prov.  iled.  Soc.  1844,  speaks  of  the  dissection  of  sound.  By  intensi- 
fication of  sound,  the  author  does  not  mean  an  absolute  increase  of  original 
sonorous  undulations;  but  rather  their  comparative  conservation. — Feb.  1861. 


THE  SPHYGMOSCOPE,  AN  INSTRUMENT  FOR  INDICATING 

THE  MOVEMENTS  OF  THE  HEART  AND  BLOOD-VESSELS. 

[From  the  Proceedings  of  the  Royal  Society,  No.  18,  Vol.  VIII.,  communicated 
by  Dr  Owen  Rees,  F.R.S.,  and  read  January  31,  18,  1856.] 

The  sphygmoscope  (fig.  1)  consists  of  a  small  chamber 
containing  spirits  of  wine  or  other  liquid,  provided  with  a 
thin  india-rubber  wall,  where  it  is  to  be  applied  to  the  chest. 
At  the  opposite  extremity  the  chamber  communicates  with 
a  glass  tube,  which  rises  to  some  height  above  the  level  of 
the  chamber.  Liquid  is  supplied  to  the  instrument  until  it 
stands  in  the  tube  a  little  above  the  level  of  the  chamber. 

Fig.  1. 


Sphygmoscope. 

The  pressure  of  the  column  of  liquid  in  the  tube  acts  upon 
the  elastic  or  yielding  wall  of  india-rubber,  and  causes  it  to 
protrude.   This  protruding  part  or  chest-piece  is  very  readily 
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affected  by  external  impulse ;  it  yields  to  the  slightest  touch, 
and  being  pushed  inwards,  causes  a  displacement  of  the 
liquid  in  the  non-elastic  chamber,  and  forces  a  portion  of 
liquid  up  the  tube.  The  protruding  wall  of  india-rubber  is 
driven  inwards  when  it  is  brought  in  contact  with  that 
portion  of  the  chest  which  is  struck  by  the  apex  of  the  heart, 
and  a  rise  in  the  tube  takes  place.  When  the  heart  retires, 
the  india-rubber  wall,  affected  by  the  pressure  of  the  column 
of  liquid  in  the  tube,  is  pressed  back,  follows  the  chest,  and 
permits  the  liquid  to"  descend.  The  degree  to  which  the 
india-rubber  wall  is  forced  in  by  the  apex  of  the  heart  is 
denoted  by  a  corresponding  rise  in  the  tube,  and  the  amount 
of  protrusion  of  the  india-rubber  wall  which  takes  place 
when  the  heart  retires  is  denoted  by  a  corresponding  fall  in 
the  tube.  The  tube  is  supplied  with  a  graduated  scale  to 
denote  the  rise  and  fall  with  exactitude.  The  glass  tube  is 
provided  at  the  top  with  some  contrivance,  such  as  a  brass 
screw  and  collar,  to  prevent  the  egress  of  the  liquid  when  the 
instrument  is  not  in  use,  or  a  bulb  with  an  orifice  may  be 
supplied.  When  employed,  the  glass  tube  is  left  open  to 
permit  of  the  passage  of  the  air  to  and  fro. 

The  sphygmoscope  is  mounted  upon  a  stand.  The  chamber 
and  tube  are  fitted  to  a  horizontal  arm,  which  is  made  to 
move  up  and  down  so  as  to  carry  the  instrument  to  the 
desired  height.  The  base  is  so  made  as  to  secure  the 
requisite  immobility. 

The  glass  tube  is  a  foot  or  more  long,  and  the  round  bore 
is  about  the  one  eighth  part  of  an  inch.  If  the  bore  be  much 
larger,  the  movement  will  be  inconsiderable ;  if  much  less, 
capillary  attraction  will  interfere  and  prevent  free  motion. 

When  the  instrument  is  to  be  employed,  mounted  upon 
its  stand,  it  is  placed  upon  a  firm  table  with  the  chamber 
projecting  beyond  it.  The  person  whose  heart  is  to  be 
examined  is  seated  upon  a  firm  chair,  with  his  chest  erect 
and  free  from  motion.  The  protruding  india-rubber  wall  of 
the  chamber  or  chest-piece  is  delicately  made  to  touch  the 
fifth  intercostal  space  so  as  to  receive  the  blow  of  the  apex  of 
the  heart.  The  liquid  in  the  tube  is  now  observed  to  be  in 
motion.  With  persons  in  ordinary  health,  the  liquid  rises 
and  falls  about  an  inch.  This  rise  and  fall,  after  taking 
place  three  or  four  times,  is  followed  by  a  much  longer  rise 
and  fall  to  the  extent  of  three  or  four  inches,  due  to  the 
advancement  and  retirement  of  the  wall  of  the  chest  during 
the  acts  of  respiration.  The  shorter  rise  and  fall  are  again 
repeated  and  are  again  followed  by  the  longer  rise  and  fall 
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caused  by  the  motions  of  the  chest.  During'  the  longer  rise 
and  fall  due  to  respiration,  the  beat  and  the  retreat  of  the 
heart  are  still  to  be  recognized  by  brief  interruptions  in  the 
rise  and  fall  of  the  liquid.  When  difficulty  is  experienced  in 
obtaining  the  shock  of  the  heart  sufficiently  strong  to  give  an 
appreciable  rise  and  fall,  the  examinee  should  make  a 
moderate  expiration,  and  then  hold  his  breath  and  incline 
the  chest  somewhat  forward.  When  the  action  of  the  heart 
is  feebly  felt  at  the  precordial  region,  it  may  be  necessary  to 
apply  the  instrument  to  the  naked  chest;  but  this  is  not 
necessary  in  the  great  majority  of  cases,  and  it  will  generally 
suffice  to  make  the  shirt  and  waistcoat  fit  tight  to  the  skin. 
In  many  trials  the  sphygmoscope  has  succeeded  in  indicating 
the  movements  of  the  heart  through  the  tightly  buttoned  coat. 
Thin  persons  are  very  favourable  for  examination;  on  the 
other  hand,  the  corpulent  less  readily  affect  the  instrument. 

The  movements  of  the  heart,  though  best  indicated  at  the 
fifth  intercostal  space,  are  to  be  denoted  at  other  parts  of  the 
chest,  and  in  some  examples  of  disease  and  of  large  and 
powerful  heart,  even  in  the  epigastric  region.  The  moving' 
arm  proves  convenient  in  applying  the  instrument  to  these 
parts.  In  many  persons  with  no  very  excited  heart,  it  is 
sensibly  acted  on  at  the  scapula  and  infra-dorsal  regions. 

By  means  of  this  instrament  the  observer  can  ascertain  the 
frequency  of  the  beats  of  the  heart,  but  as  this  can  be  effected 
in  most  cases  with  accuracy  at  the  radial  artery,  no  particular 
advantage  is  gained  from  it  in  respect  to  this  point. 

The  duration  of  the  impulse  of  the  heart  upon  the  chest 
is  well  measured  by  this  instrument :  the  time  occupied  by 
the  rise,  is  the  time  occupied  by  the  impulse.  A  slow  rise 
after  a  rapid  rise  shows  a  slow  beat  after  a  rapid  one,  and 
vice  versa,  a  slow  fall  after  an  ordinary  fall,  shows  a  slow 
retirement  after  an  ordinary  one.  An  intermittent  pulse 
is  marked  by  an  imperfect  rise,  followed  by  an  ordinary  fall, 
and  then  by  a  long  rise.  The  rise  is  sometimes  slower  than 
the  fall,  which  is  occasionally  found  to  be  abrupt.  This  is 
observed  when  the  heart,  by  reason  of  its  great  size,  and  of  the 
somewhat  bent  back  posture  of  the  thorax,  suddenly  falls 
away  from  the  walls  of  the  chest. 

The  movements  of  the  auricles  iinder  ordinary  circum- 
stances are  not  indicated  by  the  sphygmoscope,  though  when 
it  is  placed  over  them,  the  liquid  in  the  tube  is  moved 
upwards  and  downwards;  but  as  these  movements  are  syn- 
chronous with  the  movements  upwards  and  downwards  of 
another  instrument  placed  at  the  apex,  it .  may  be  inferred 
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that  the  ventricle  is  the  cause  of  them  all.  In  some  examples 
of  greatly  excited  heart,  as  in  phthisis,  the  instrument  has 
revealed  movements  which  seemed  to  proceed  from  the 
auricles ;  but  further  observations  are  required  to  settle  this 
point,  as  well  as  the  question  whether  the  movements  of  the 
aorta,  in  a  state  of  excitement,  communicate  any  influence  to 
the  instrument. 

The  instrument,  placed  upon  the  heart,  indicates  strokes 
of  that  organ  which  are  so  feeble  as  to  have  no  corresponding 
pulse  at  the  wrist. 

No  pause  whatever  in  the  movement  of  the  liquid  has  been 
at  any  time  observed  when  the  sphygmoscope  has  been  care- 
fully placed  so  as  to  receive  the  full  beat,  and  fall  back  with 
freedom.  This  would  go  to  show  that  the  heart,  however 
slow,  is  in  constant  motion,  and,  contrary  to  the  belief  of 
many  physiologists,  enjoys  no  pause.  There  is  certainly  no 
pause  in  the  descent  of  the  liquid,  which  takes  place  when 
the  heart  retires  from  the  thoracic  walls,  in  the  middle  of 
which  movement  it  has  been  said  a  very  short  pause  is  to  be 
observed  in  living  animals  having  the  heart  exposed. 

The  force  with  which  the  heart  beats  at  the  fifth  intercostal 
space  may  be  ascertained  by  closing  the  upper  extremity  of 
the  glass  tube,  and  observing  the  extent  to  which  the 
enclosed  air  is  compressed. 

When  the  heart  is  excited,  the  liquid  in  the  sphygmoscope 
rises  and  falls  more  than  usual ;  but  the  rise  and  fall  of  the 
excited  enlarged  heart  is  much  the  same  as  the  rise  and  fall 
of  the  excited  normal  organ.  For  the  most  part  the  enlarged 
heart  gives  movements  to  the  instrument  when  placed  upon 
the  ribs  and  sternum,  whilst  the  normally  sized  heart  affects 
more  exclusively  when  it  is  placed  upon  the  fifth  intercostal 
space. 

The  sphygmoscope  indicates  with  exactitude  both  the 
absolute  and  the  comparative  influence  upon  the  heart,  of 
food,  cordials,  stimulants,  and  tonic  medicines.  It  does  the 
same  in  respect  to  depressing  causes,  such  as  hunger,  cold, 
and  sedatives. 

With  the  aid  of  this  instrument  the  fact  is  demonstrated, 
that  the  action  of  the  heart  may  be  great  when  the  pulse  is 
small,  —  that  the  heart  may  strike  the  instrument  with  force 
when  the  pulse  scarcely  affects  the  liquid  of  the  hand-sphyg- 
moscope.  It  affords  a  remarkable  proof  that  the  pidse  is  one 
thing  and  the  heart's  action  another,  and  teaches  that  the 
pulse  is  only  an  approximate  sign  of  the  state  of  the  heart. 
It  is  found  also,  that  while  cold  at  the  surface  and  ex- 
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tremities  may  depress  the  pulse,  the  heart  may  remain  little 
enfeebled,  or  even  become  excited,  and  that  warmth  and 
friction  applied  to  the  extremities  may  cause  an  excited 
pulse  without  there  being  any  accompanying  increased  force 
of  the  heart. 

The  influence  of  respiration  upon  the  action  of  the  heart 
is  manifested,  in  some  degree,  by  the  instrument  placed  over 
the  region  of  the  heart.  If  the  breath  be  stopped  after  an 
ordinary  expiration,  the  movement  of  the  liquid  is  seen  to  be 
increased.  If  a  very  long  and  forcible  inspiration  be  made 
and  the  breath  then  suspended,  the  movement  is  somewhat 
reduced ;  but  when  the  respiration  is  again  allowed  to  take 
its  normal  course,  the  movement  is  seen  to  be  increased  for 
a  short  time. 

The  sphygmoscope  rises  during  the  first  sound  of  the  heart 
and  falls  at  the  second. 

The  sphygmoscope  reduced  (fig.  2),  deprived  of  its  stand, 
having  a  level  elastic  wall  instead  of  protruding 
one,  and  having  a  glass  tube  with  an  almost  ca-     Kg-  2. 
pillary  bore,  forms  a  remarkably  delicate  indicator  of 
the  pulse.*   It  is  so  delicate  in  its  impressions  that 
it  is  appreciably  affected  by  the  regurgitant  wave 
in  the  jugular  veins,  and  by  the  wave  in  arteries 
greatly  smaller  than  the  radial.    From  its  nicety  in 
manifesting  the  beat  of  the  blood-wave,  it  is  very 
valuable,  and  is  called  the  hand  sphygmoscope. 

By  means  of  this  hand  instrument  applied  to  the 
arteries,  a  comparison  is  readily  made  between  the 
time  of  the  beat  of  the  heart  and  the  rise  of  the  ar- 
teries under  the  influence  of  the  blood-wave.  This 
instrument  is  much  more  delicate  than  the  finger 
in  such  an  inquiry.  The  impressions  made  upon 
the  fingers  of  two  hands  fail  to  be  conveyed  with 
sufficient  nicety  to  the  mind  to  tell  with  certainty 
the  relative  time  of  the  beat  of  the  heart  and  arte- 
ries. Except  in  cases  of  extreme  slowness,  the  sen- 
sations obtained  from  the  two  hands  impressed  at  sp"agmo_ 
nearly  the  same  time,  do  not  admit  of  a  distinct  scope- 
difference  in  respect  to  time  being  made  out.  It  has  been  to 

*  Since  this  instrument  was  contrived,  the  author  has  learned  that  a  sphyg- 
mometer of  much  the  same  construction  was  invented  some  twenty  years  ago 
by  Mens,  le  Docteur  Herrison,  and  that  a  memoir  upon  it  was  presented  to  the 
Institute  of  France,  The  liquid  employed  was  mercury — too  heavy  to  indi- 
cate feeble  impulses,  and  the  movable  wall  was  of  gold-beater's  skin,  which  is 
inelastic.  It  may  be  added,  that  M.  Magendio  reported  against  the  practical 
application  of  tho  invention. 
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this  very  defect  that  the  erroneous  idea,  that  the  heat  of 
the  heart  and  the  beat  of  the  pulse  are  synchronous,  or  nearly 
so,  has  owed  its  origin  and  continuance. 

The  hand  sphygmoscope,  placed  upon  the  radial  artery, 
shows  a  rise  of  the  liquid  while  there  is  a  fall  in  the  sphyg- 
moscope placed  over  the  heart.  As  the  liquid  in  the  one  in- 
strument starts  from  below,  the  liquid  in  the  other  starts 
from  above,  and  as  the  liquid  in  the  one  reaches  the  top  of 
its  ascent,  the  liquid  in  the  other  reaches  the  bottom  of  its 
descent,  to  renew  their  opposing  course.  The  movements  in 
the  two  instruments  at  the  same  instant  are  always  opposed, 
and  the  whole  time  occupied  in  the  movement  of  one  instru- 
ment in  one  direction  appears  to  be  occupied  by  the  move- 
ment of  the  other  in  the  opposite  direction.  The  movements 
alternate  with  as  much  apparent  exactitude  as  the  arms  of  a 
well-adjusted  balance.  When  the  lapse  of  time  between  the 
beat  of  the  heart  and  the  pulse  at  the  wrist  was  first  observed, 
suspicion  of  disease  of  the  aorta  was  entertained,  but  the 
subsequent  examination  of  many  persons  proved  that  this 
alternation  was  natural.  In  some  twenty  persons  subjected 
to  examination,  the  complete  alternation  has  been  made  out 
without  the  shadow  of  a  doubt.  These  persons  were  of  all 
ages  above  childhood,  and  had  the  pulse  of  different  degrees 
of  rapidity  from  60  to  100. 

Hand  sphygmoscopes  placed  upon  the  carotid,  the  brachial, 
the  radial,  the  femoral,  and  the  dorsal  artery  of  the  foot,  rise 
at  the  same  instant,  and  fall  at  the  same  point  of  time. 

These  facts  prove  the  existence  of  two  great  laws  not  pre- 
viously enunciated,  —  1st,  that  the  heart's  beat  alternates 
with  the  pulse  at  the  wrist ;  2ndly,  that  the  pulse  of  arteries 
beyond  the  chest  takes  place  in  all  parts  at  the  same  instant, 
and  without  any  appreciable  interval. 

The  pulse,  it  appears,  occurs  during  the  retirement  of  the 
heart  from  the  thoracic  walls,  and  the  collapse  or  fall  of 
the  arteries  takes  place  during  the  impulse  of  the  heart. 
During  the  rise  in  the  hand  sphygmoscope  placed  over  the 
arteries,  the  second  sound  of  the  heart  has  been  distinctly 
heard,  and  during  the  fall,  the  first,  softer  and  more  pro- 
longed sound  has  been  easily  distinguished. 

The  horse  has  been  subjected  to  examination,  to  learn  the 
relative  time  of  the  beat  of  the  heart  and  arteries,  but  the 
respiratory  movements  and  the  motions  of  the  animal  have 
hitherto  restricted  the  application  of  the  instruments.  How- 
ever, it  has  been  most  distinctly  ascertained,  by  the  hand 
placed  upon  the  heart  and  upon  the.  plantar  artery,  that. 


THE  SniYGMOSCOPE. 


433 


between  the  beat  of  these  parts  there  is  a  decided  interval. 
The  slowness  of  the  action  of  the  heart  in  the  horse  renders 
this  experiment  less  open  to  error  than  in  man.  In  these 
experiments  upon  the  horse,  Mr.  Mavor,  the  eminent  veteri- 
narian, gave  his  valuable  aid. 

The  sphygmoscope  forms  a  good  pnenmoscope.  It  deli- 
cately measures  the  rise  and  fall  of  the  chest  in  respiration. 
It  likewise  declares  the  relative  duration  of  inspiration  and 
expiration,  and  may  thus  prove  useful  in  the  detection  of 
incipient  phthisis,  and  other  pulmonary  diseases.  When  the 
liquid  has  attained  its  highest  elevation  at  the  end  of  inspira- 
tion, it  immediately  begins  to  fall ;  but  when  it  has  reached 
the  lowest  point  at  the  end  of  expiration,  it  remains  there 
some  instants.  The  ascent  is  slower  than  the  descent.  After 
the  fall  of  an  ordinary  expiration,  a  forced  expiration  gives  a 
second  fall. 

The  sphygmoscope  may  be  employed  without  a  stand,  and 
is  then  more  portable  (fig.  3),  but  from  the 
want  of  a  fixed  basis,  and  from  the  motion  Fie-  »• 
of  the  ribs  on  which  it  must  rest,  its  manifes- 
tations are  less  extensive  and  satisfactory. 
It  may  be  maintained  in  situ  with  an  elastic 
band  placed  around  the  thorax.  When  em- 
ployed without  a  stand,  as  it  must  rest 
upon  ,  the  ribs,  the  elastic  wall  of  the  cham- 
ber should  be  plain,  and  not  protruding. 

The  hand  sphygmoscope  is  an  exceed- 
ingly delicate  instrument,  but  requires 
great  care  and  nicety  in  its  construction. 
It  may  be  made  by  taking  about  an  inch 
and  a  half  of  a  gutta-percha  tube,  half 
an  inch  in  diameter,  slightly  widening  one 
extremity  of  it  to  make  a  chamber  large 
enough  to  hold  a  small  horse-bean,  and  fast- 
ening with  thread  a  piece  of  thin  india- 
rubber,  or  of  Bourgeaud's  india-rubber 
bandage,  securely  over  it  for  the  elastic  and 
movable  wall.  The  liquid  is  now  supplied, 
and  the  glass  tube,  with  a  very  fine  flat  bore, 
say  -j^th  of  an  inch,  and  provided  with  a  ring 
of  india-rubber,  obtained  by  cutting  off  a 
small  portion  of  a  fine  india-rubber  tube, 
for  a  "  washer,"  is  now  inserted  and  the  instrument  is  ready 
for  use.  The  hand  sphygmoscope  discovers  the  blood-wave 
in  regurgitation  of  the  jugular  veins ;  it  responds  to  the 
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radial  of  the  newly-born  infant ;  it  rises  and  falls  with  the 
movements  of  the  brain  of  the  infant,  though  some  months 
old,  as  that  organ  rises  and  falls  under  the  influence  of  its 
arteries.  There  is  no  doubt  that,  applied  to  the  fontanel  les 
before  delivery,  it  will  inform  the  obstetrician  whether  the 
foetus  be  dead  or  alive,  and,  in  cases  of  difficult  labour, 
supply  important  evidence  for  his  guidance. 

The  hand  sphygmoscope  applied  to  the  radial  artery,  and 
to  the  fontanelles  of  a  dying  infant  three  months  old,  has 
indicated  to  the  author  the  influence  of  respiration  upon  the 
circulation.  During  inspiration,  the  column  of  liquid  in  the 
tube  was  found  to  fall  as  if  sucked  down,  and  during  expira- 
tion to  spring  again. 

In  practical  surgery,  the  hand  sphygmoscope  may  possibly 
be  employed  with  advantage,  for  it  will  rise  with  the  wave  or 
fluctuation  of  liquid  tumours.  It  may  be  placed  where  the 
fingers  cannot  reach.  The  rise  in  the  instrument  is  greater 
in  liquid  than  in  aeriform  tumours  on  account  of  the  com- 
pressibility of  air,  and  the  fall  is  more  rapid  and  decided 
when  the  contents  of  the  tumour  are  liquid. 

For  the  most  part,  the  hand  sphygmoscope  is  best  applied 
simply  with  the  aid  of  the  fingers.  It  is  delicately  held 
between  the  tips  of  the  thumb,  fore  and  middle  fingers,  the 
nails  resting  on  the  examinee.  The  elastic  wall  is  on  no 
account  to  be  pressed  down  with  a  dead  weight  upon  the 
vessel.  It  is  to  be  nicely  lowered  to  the  level  of  the  artery 
when  collapsed.  When  the  artery  rises,  it  will  strike  the 
elastic  wall,  and  as  the  chamber  is  fixed  by  the  fingers,  the 
entire  blow  is  communicated  to  the  liquid  and  it  rises  in  the 
tube.  During  the  retirement  or  collapse  of  the  artery,  the 
elastic  wall  resumes  its  level  condition  and  draws  the  liquid 
down  the  tube.  This  motion  of  the  liquid  allows  the  instru- 
ment to  be  employed  though  the  open  end  of  the  tube  be 
dependent.  When  it  is  desired  to  avoid  the  varying  pressure 
experienced  when  the  instrument  is  held  between  the  fingers, 
some  such  apparatus  as  was  invented  by  Dr.  E.  S.  Blundell, 
or  an  elastic  band  suitably  applied  around  the  wrist,  will  be 
useful. 

The  sphygmoscope  is  for  several  purposes  rendered  more 
convenient  of  application  by  interposing,  between  the  chamber 
and  the  glass  tube,  a  piece  of  india-rubber  tube  of  suitable 
bore  and  length.  In  this  way  the  comparison  of  the  beat  of 
the  heart  and  the  pulse  of  an  artery  is  much  facilitated,  for 
the  glass  tubes  of  the  two  instruments  employed  may  be 
brought  parallel  and  close  to  each  other,  so  that  the  of>posite 
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motions  of  the  liquids  in  the  two  tubes  are,  by  near  contrast, 
rendered  easier  of  observation.  In  employing  this  adapta- 
tion, care  must  of  course  be  taken  that  the  india-rubber  tube 
is  of  the  same  calibre  and  length  in  both  instruments. 

It  is  hoped  that  the  sphygmoscope  will  aid  in  the  acqui- 
sition of  additional  knowledge  of  the  movements  and  con- 
dition of  the  heart,  the  situation  of  which  within  a  case  of 
bone,  wisely  provided  to  secure  it  from  injury,  has  this  dis- 
advantage for  the  physiologist  and  physician,  that  the  action 
and  condition  of  the  organ  are  with  difficulty  made  out.  By 
means  of  the  sphygmoscope,  that  small  amount  of  movement 
which  is  manifested  at  the  exterior  of  the  chest  may  be 
rendered  more  appreciable  to  our  senses,  and  more  available 
for  physiological  and  curative  purposes;  and  perhaps  in- 
formation may  be  obtained  by  this  instrument  which  has 
hitherto  been  procurable  only  by  the  practice  of  vivisection. 

Note. — By  means  of  Dr.  Upham's  sphygmosphone,  minute  intervals  have  been 
recently  made  out  between  the  pulsations  of  the  arteries.  (See  p.  346 :  and 
jVI.  Group's  Memoir  on  Fissura  Sterni,  Hamburg,  1859.) 


SPHYGMOSCOPES  :  THEIR  CONSTRUCTION;  OBJECTS,  AND 
MODE  OF  EMPLOYMENT. 

[From  the  Medical  Times  and  Gazette,  No.  444,  January  1,  1859.] 

The  engraving  below  (from  the  "  Archives  of  Medicine  "),  for 
which  I  am  indebted  to  the  kindness  of  Dr.  Beale  exhibits 
all  the  sphygmoscopes  which  I  have  contrived  and  employed, 
with  the  exception  of  one  which  is  mounted  upon  a  stand.  A 
sphygmoscope  or  sphygmometer  was  invented  some  twenty 
years  ago  by  M.  Herrison,  a  French  physician,  and  was  em- 
ployed by  him  to  indicate  the  pulsations  of  the  ateries.  In 
general  construction  it  resembled  the  instrument  fig.  1  in  the 
engraving,  was  filled  with  mercury  and  supplied  with  a  stop- 
cock. More  recently  a  very  complicated  instrument  has 
been  employed  in  Germany  for  the  purpose  of  tracing  or 
registering  the  successive  pulses  of  the  arteries. 

The  instruments  which  I  contrived,  and  described  in  the 
proceedings  of  the  Koyal  Society  for  January  1856,  are  very 
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simple,  and  are  designed  and  adapted  for  indicating  the  pul- 
sations of  the  heart  as  well  as  the  arteries.  They  consist  of 
a  cup  closed  at  one  end,  with  a  thin  lamina  of  vulcanized 
india-rubber,  and  having  a  tubular  termination  at  the  other 
extremity.  The  tubular  part  in  the  artery  sphygmoscope, 
fig.  1,  is  prolonged  in  the  direction  of  the  axis  of  the  cup ;  in 
the  heart  sphygmoscope,  fig.  2,  it  is  bent  at  right  angles. 
The  tubes  are  graduated.    To  admit  of  the  heart  sphygmo- 


Fig.  1.    Artery  sphygmoscope.    Bore  of  tube  l-16th  of  an  inch. 

Fig.  2.    Portable  heart  sphygmoscope.    A,  glass  cup.    B,  lamina  of  india 

rubber.    C,  glass  tube;  bore  l-10th  of  an  inch.    D,  graduated  scale.  E, 

screw  stopper. 

Fig.  3.    Heart  sphygmoscope  supplied  with  india-rubber  tube. 
Fig.  4.    Artery  sphygmoscope  supplied  with  india-rubber  tube. 

scope  being  moved  so  as  to  be  easily  seen  while  the  observer 
is  listening  to  the  sounds  of  the  heart,  a  piece  of  flexible 
india-rubber  tubing  is  inserted  between  the  cup  and  the  gradu- 
ated glass  tube,  as  is  seen  in  fig.  3 ;  and  for  the  purpose  of 
bringing  the  glass  tube  of  the  artery  sphygmoscope  parallel 
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with  the  glass  tube  of  the  heart  sphygmoscope,  for  the  better 
observation  of  the  relative  times  of  the  cardiac  and  arterial 
pulsations,  a  similar  provision  of  india-ruber  tubing  is  made, 
as  appears  in  fig.  4. 

The  cup  and  tubes  are  filled  with  coloured  water. 

These  instruments  have  served  to  exhibit  the  following 
facts :  — 

L  The  extent,  frequency,  duration,  regularity  or  irregu- 
larity of  pulsations. 

2.  The  alternation  of  the  pulsations  of  the  heart  with  those 
of  the  arteries. 

3.  The  synchronism,  or  approximate  synchronism  of  the 
pulsations  of  all  the  arteries  of  the  body. 

4.  The  synchronism  of  the  first  sound  and  impulse  of  the 
heart. 

5.  The  synchronism  of  the  second  sound  and  the  first  part 
of  the  retirement  of  the  heart. 

6.  The  simultaneous  impulse  of  both  sides  of  the  heart. 

7.  The  synchronous  impulse  of  the  ventricles,  and  the 
forcible  shock  of  the  auricles  in  phthisis,  when  the  auricles 
are  brought  in  immediate  contact  with  the  front  of  the  chest 
from  destruction  of  lung  tissue. 

8.  The  synchronism  of  systolic  murmurs,  and  the  impulse 
of  the  heart. 

9.  The  synchronism  of  diastolic  murmurs,  and  the  retire- 
ment of  the  heart. 

10.  The  occurrence  of  fremissement  to  be  almost  invariably 
attendant  upon  the  impulse  of  the  heart ;  occasionally  during 
the  retirement. 

11.  Very  harsh  grating  friction  sounds  of  the  heart  to  be 
synchronous  with  the  impulse. 

When  the  relation  between  the  sounds  and  movements  of 
the  heart  is  the  subject  of  observation,  it  will  be  convenient 
to  employ  at  the  same  time  a  flexible  stethoscope.  In  cases 
marked  by  both  basic  and  intra-cardiac  murmurs,  great  aid 
is  obtained  by  employing  my  differential  stethoscope,  and 
placing  one  cup  over  the  base  and  the  other  over  the  apex 
of  the  heart,  which  is  tantamount  to  placing  both  ears  at 
one  moment  over  different  parts  of  the  heart.  The  systolic 
murmur  of  the  intra-cardiac  valves  is  heard  in  one  ear  during 
the  ascent  of  the  liquid  in  the  sphygmoscope,  and  the  dia- 
stolic murmur  of  the  arterial  orifices  in  the  other  during  the 
descent  of  the  liquid  in  the  sphygmoscope,  the  diastolic 
murmur  following  immediately  upon  the  conclusion  of  the 
systolic.    The  effect  of  having  the  two  ears  thus  disposed  is 
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most  striking  when  the  diastolic  murmur  is  too  faint  to  be 
heard  at  the  apex. 

When  the  sphygmoscopes  are  employed,  the  stoppers  being 
taken  out,  the  tubes  should  be  held  above  the  level  of  the 
cups ;  if  made  to  depend,  some  of  the  liquid  may  escape. 
By  elevating  the  glass  tube  the  column  of  water  is  raised, 
and  the  hydrostatic  pressure  then  becomes  sufficient  to  cause 
the  lamina  of  india-rubber  to  project  outwards  and  come 
better  in  contact  with  the  pulsating  parts.  The  heart  instru- 
ment is  to  be  gently  pressed  upon  the  part  to  be  examined. 
It  is  well  to  have  the  cup  resting  upon  two  ribs,  and  to  have 
an  intercostal  space  under  the  cup.  The  artery  sphygmoscope 
requires  more  management.  If  held  by  the  body  of  the  cup, 
and  its  edges  be  pressed  flat  down  upon  the  artery,  the  pul- 
sation of  the  vessel  may  be  impeded  or  altogether  suspended. 
It  should  be  held  so  as  to  admit  of  the  artery  rising  and 
striking  the  india-rubber  lamina,  and  should  not  be  allowed 
to  press  the  artery  in  its  fall.  To  secure  this,  the  thumb, 
the  fore,  and  middle  fingers  should,  while  holding  the  cup, 
be  made  to  project  about  half  a  line  beyond  the  edge  of  the 
cup,  and  to  rest  gently  upon  the  body  on  either  side  of  the 
artery.  By  this  means  the  cup  will  be  kept  comparatively 
free  to  receive  the  upward  blow  of  the  vessel,  and  the  artery 
will  be  allowed  an  opportunity  of  being  filled.  Without  atten- 
tion to  this  procedure,  disappointment  will  certainly  be  ex- 
perienced. 

When  air  gets  into  the  instrument,  and  it  is  desired  to 
replace  it  with  water,  the  sphygmoscope  is  to  be  held  perpen- 
dicularly, with  the  open  end  of  the  tube  uppermost:  the 
point  of  the  middle  finger  is  now  to  be  placed  upon  the 
lamina  of  india-rubber  over  the  cup,  and  gently  pressed  in 
the  direction  of  the  interior  of  the  cup :  the  air  which  has 
sought  the  upper  parts  of  the  instrument  will  now  be  expelled, 
and  if  the  open  end  of  the  tube  be  dipped  into  a  glass  con- 
taining water,  upon  the  finger  being  removed,  the  lamina  of 
india-rubber  retiring  to  its  old  position  will  cause  water  to 
enter  by  the  tube.  In  the  case  of  sphygmoscopes  supplied 
with  india-rubber  tubing,  this  operation  will  be  expedited  by 
lowering  the  cup  below  the  level  of  the  open  end  of  the  tube ; 
for  the  hydrostatic  pressure  will  cause  the  india-rubber  lamina 
to  pout  or  project  outwards,  and  thus  more  water  will  enter. 

So  nmch  for  the  construction,  the  objects,  and  the  mode 
of  employing  the  sphygmoscope.  The  question  may  now  be 
put :  Is  it  worth  while  to  incur  the  trouble  of  using  it,  or 
can  we  do  without  it  ?    The  assiduity  with  which  the  func- 
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tions  of  the  living-  body  and  its  morbid  actions  are  now  investi- 
gated, more  particularly  by  the  rising  race  of  physicians, 
utterly  disposes  of  the  question  of  trouble,  and  puts  to  shame 
the  suggestion  that  exertion  might  be  saved.  One  need  only 
for  a  moment  contemplate  the  zeal  of  the  profession  displayed 
in  our  hospitals  and  societies,  to  be  satisfied  that  no  trouble 
will  be  accounted  burdensome  which  promises  to  make  more 
obvious  to  our  senses,  and  more  clear  to  our  understandings, 
the  operations  of  health,  or  the  deviations  of  disease.  If 
the  sphygmoscope  can  conduce  to  these  ends,  assuredly  its 
employment  is  thoroughly  secured  in  the  case  alike  of  both 
practitioner  and  teacher. 
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Absolute  dulness  in  third  stage,  236. 
Acoustic  experiments,  the'  Serpentine  river, 

414.    With  water,  &c,  414. 
Acute  phthisis,  signs  of,  in  first  stage,  112. 
Adie,  Mr.,  stethogoniometer,  370. 
jLgophony,  quasi  of  cavities,  204.  iEgo- 

phony  of  empyema  in  third  stage,  205. 
Aldis's,  Dr.,  Echometer,  312. 
Alternating  respiration  sounds,  diagram  of, 

26. 

Amphoric  cavernous  sounds,  181. 
Amphoric  respiration  sounds  of  perforation 

in  the  fourth  stage,  279. 
Amphoric  voice  of  cavities,  204. 
Angles,  measured,  347,  368. 
Aorta,  frequency  of  disease  of,  in  third  stage, 

228. 

"  Archives  of  Medicine,"  papers  from  Dr. 
Beale's,  361.  Engraving  from,  345, 
436. 

Arrow-root  powder  sounds  in  first  stage,  42. 

Arterial  murmurs  in  the  thorax,  first  stage, 
105.  Of  the  pulmonary,  subclavian, 
and  innominata  arteries  of,  106.  Rate 
of  frequency,  107.  Influence  of  respi- 
ratory acts  on  intensity,  106.  Influence 
of  force  of  heart,  107.  The  value  of  this 
sign,  107.    Mechanism,  108. 

Arterial  murmurs  in  second  stage,  152. 
In  third  stage  from  pressure,  224. 
Amphoric  tone  of,  227. 

Arteries,  interval  detected  between  pulsa- 
tion of;  Dr.  Upbam'a  sphygmosphone, 
435. 

Artery,  inferior  thoracic,  undue  pulsation  of, 
263. 

Audition  improved  by  artificial  tympana, 
413;  by  closing  aperture  of  stethophone, 
413. 

Audition,  Mr.  Wheatstone's  experiments  on, 
397. 

Auditory  sensation,  apparent  movement  of, 
413. 

Auditory  impression,  an  eclipsed,  serves 
to  augment  the  eclipsing  impression,  399. 


Auditory  laws,  application  of,  in  analysis 
or  division  of  sounds,  401 ;  in  medicine, 
403  ;  respiration  sounds,  403;  heart 
sounds,  404. 

Auditory  phenomena,  certain,  paper  on,  from 
Proc.  Koy.  Institution,  406. 

Auditory  illusion,  411. 

Auscultation,  great  value  of,  313;  parti- 
cularly in  first  stage,  314.  Immediate, 
314.  Mediate,  315.  Wooden  stetho- 
scopes, 315.  Sounds  from  hair  on  chest, 
319.  Sounds  originating  in  the  auscul- 
tatory ear,  319.  With  flexible  stetho- 
scopes, 320.  With  binaural  stethoscopes, 
322.  With  the  author's  differential  ste- 
thoscope, 325.  With  hydrophone,  335. 
Stethoscopes  do  not  absolutely  increase 
sound,  334.  Water  in,  Mr.  Garstang, 
337.  Paper  on  employment  of  water, 
from  "Med.  Gazette,"  414. 

Avery's,  Mr.,  speculum,  357. 

Base  of  lung,  reduction  of  respiration  sounds 
at,  in  third  stage,  218.  Abolition,  219. 
Increase  of,  221. 

Beaston,  case  of  heart  impulse  at  upper 
intercostal  spaces  on  right  side,  257. 

Bennet,  Dr.  Hughes,  on  bronchial  sounds, 
212.    On  cracked-pot  sound,  238. 

Blowing  cavernous  sounds,  176. 

Bronchnoea  sounds,  first  stage,  31 ;  in  second 
stage,  147;  in  third  stage.  208.  Con- 
striction, 209.  Moist,  210.  Mask  cavity 
sounds,  212.  Compared  with  sounds  of 
healthy  lung,  34.    Mechanism  of,  37. 

Bronchitis,  subcrepitant  rhonchus  of,  in 
second  stage,  147. 

Bronchophony  of  phthisis  distinguished 
from  that  of  other  diseases,  60. 

Bruit  de  pot  fele'.    See  Cracked-pot  sound. 

Bryant's,  Mr.,  end  of  stethoscope,  318. 

Bubbling  sounds,  in  third  stage,  185. 

Budd,  Dr.  Geo.,  on  the  air  of  the  hollow 
wooden  stethoscope,  316. 

Buzzing  sounds,  first  stage,  42. 
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Camman's,  Dr.,  binaural  stethoscope,  3  22. 

Cardiac  movements  afl'ect  liquid  cavernous 

sounds,  189. 
Cavernous  sounds,  in  third  stage,  172;  asso- 
ciated with  marked  deficiency,  illustrated 
with  diagrams,  173.  Treated  with  dif- 
ferential stethoscope,  174.  "Silent" cavity 
respiration  sounds,  1 74.  Blowing  sounds, 
gentle,  176;  harsh,  177.  Sawing  cavern- 
ous sounds,  178.  Creaking  and  crum- 
pling cavernous  sounds,  178.  Amphoric 
cavity  sounds,  179.  Cavernous  rhonchus, 
180.  Cavernous  cracking,  181.  Cavern- 
ous metallic  tinkle,  181.  Musical  sounds, 
183.  Divided  cavernous  sounds,  184. 
Liquid  cavernous  sounds,  185.  Affected  by 
size  of  bubbles  and  cavities,  186.  Gurgling 
sounds,  187.  Affected  by  cardiac  move- 
ments, 189.  Seats  of,  190.  Mechanism, 
192.  Cavernous  cough  sounds,  193. 
Table  of  cavernous  respiration  sounds, 
195.  iEgophonyof  cavities,  204.  iEgo- 
phony  of  empyema,  205. 

Cheeks,  pallor;  flushing,  preference  for  cheek 
of  diseased  side,  265. 

Chest  measurer,  Dr.  Sibson's,  340. 

Chest  goniometer,  347,  366. 

Chest,  measuring  the  configuration  of,  361. 
Natural  configuration  of,  364. 

Chisel  sound,  from  friction  of  heart,  231. 

Clicking,  first  stage,  10.  Dry  clicking  and 
humid  clicking,  40. 

Coagula  in  heart,  causing  murmurs,  230. 

Collodon's,  M.,  experiment  with  hearing  tube 
in  the  lake  of  Geneva,  418. 

Cotton,  Dr.,  on  wooden  dulness,  154;  on 
cracked-pot  sound,  239. 

Cough  in  the  first  stage,  117.  An  early 
sign,  118.  Characters  of,  119.  Cough  in 
second  stage,  163  Cough  in  the  third 
stage,  269.  In  fourth  stage,  296.  Cough 
cavernous  sounds,  193;  they  aid  in  dia- 
gnosis, 193. 

Coxeter,  Mr.,  differential  stethoscope,  334. 
Spirometer,  151. 

Cracked-pot  sound,  87 ;  in  second  stage,  156; 
in  third  stage,  237.  Mechanism,  ibid.  Dr. 
H.  Beimet  on,  238.  Table,  239.  Dr.  Cot- 
ton on,  239.  Skoda  on,  240.  Kate  of  fre- 
quency of,  241.  Cracked-pot  sound  from 
percussing  over  liver  in  the  dead  body,  243. 

Cracking  cavernous  sounds,  181.  Great 
value  of  in  diagnosis,  181. 

Creaking  cavernous  sounds,  178.  Film 
rupture  resembles  them,  179. 

Crepitation  of  pneumonia,  in  second  stage, 
145. 

Crepitation,  pneumonic,  45  ;  in  third  stage, 
213. 

Crepitation  medium,  or  subcrepitant  rhon- 
chus, 45. 
Crumpling  cavernous  sounds,  1 78. 


Cursham,  Dr.,  on  obliterated  veins,  263. 

Case  of  displaced  heart,  &c,  385. 
Curves,  measured,  347,  369. 
Czermack's  laryngoscope,  359. 

Davies,  Dr.  Herbert,  on  Skoda's  views,  54. 
Deaf  ear  only,  the,  hears  sounds  conveyed  to 

the  head  by  solid  bodies,  405. 
Defective  and  feeble  respiration,  1 1. 
Deformity  of  chest  and  phthisis,  97. 
Depressions  of  the  chest  measured,  369. 
Diagram  of  healthy  breath  sounds,  27. 
Diameters  measured,  347. 
Differential    stethoscope    or  stethophone; 

harsh  respiration,  7,  325,  393,  408. 
Dimensions  of  the  chest,  in  the  first  stage, 

100.     Antero-posterior  diameter,  100. 

Semi-diameter  of  the  chest,  decrease  of, 

100.    Increase  of,  101. 
Dimensions  of  chest  in  the  second  stage; 

deficiency;  increase  on  healthy  side,  100. 

Dimensions  of  chest  in  the  third  stage, 

reduction,  increase,   259.    Increase  of, 

from  hypertrophy  of  lung,  &c.  in  the 

third  stage,  260.    Dimensions  in  fourth 

stage,  290. 

Disease  denoted  by  disorder  of  ultimate  and 

minor  functions,  4. 
Displacement  of  heart  and  lungs,  in  fourth 

stage,  292. 
Divided  cavernous  sounds,  184. 
Divided  respiration  sounds,  1 5. 
Duration  of  signs  in  first  stage,  113;  second 

stage,  166 ;  third  stage,  269 ;  fourth  stage, 

295. 

Echometer,  Dr.  Aldis's,  312. 
Eclipsed  healthy  respiration  sounds,  diagram 
of,  24. 

Endocardiac  murmurs  in  the  second  stage, 
152;  in  the  third  stage  230;  from  co- 
agula, ibid. 

Epiglottis  in  second  stage,  163;  in  third 
stage,  268.  Tubercles  in,  268. 

Examination,  necessity  of  early,  297.  Ful- 
ness of,  297.    The  cursory  examination, 

299.  Moral  treatment  of  patient  during, 

300.  Temperature  of  room,  301.  Light, 
ibid.  Silence,  302.  Posture,  303.  During 
haemoptysis,  304.  Occasionally  to  be 
simple,  304. 

Experiments  (acoustic),  the  author's,  on 
diseased  and  healthy  lung,  &c,  59. 

Expiration  sound,  loudness,  18.  Coarseness, 
19.  Prolongation,  19.  Mechanism  of 
alterations  of,  20.  Expiration  sounds 
and  differential  stethoscope,  21.  Expira- 
tion sounds,  and  diagrams,  23.  Expiration 
of  unhealthy  side,  alternating  with  inspira- 
tion of  healthy  side,  26. 

Feeble  respiration,  11. 
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Finger  or  absolute  dulness,  236. 
Fistula?  thoracis,  263. 

Form  of  chest  in  first  stage,  88.  Rounding 
of  back,  88.  Flattening,  89.  Double 
flattening,  89.  Single  flattening,  92. 
Angular  conditions  of  sternal  articu- 
lations, 95.  Malformed  chests  not  par- 
ticularly liable  to  phthisis,  96.  Finely- 
formed  chests  often  enclose  tubercle, 
96.  Iu  second  stage,  157.  Changes 
of,  in  third  stage,  246.  Table  of  varie- 
ties, 247.  In  fourth  stage,  291.  To 
measure  form,  chest  goniometer,  347. 
Changes  in  form  of,  372.  Double  flat- 
tening, 373.  Mechanism,  377.  Use  of, 
378.  Single  flattening,  379.  Great 
value  in  diagnosis,  380.  Common  in 
cavity  cases,  382.  Mechanism,  384. 
Angular  deviations,  3S6.  The  sternum, 
388.  Sometimes  normal  in  the  third 
stage,  391.  Prominence  over  cavities,  391. 

Fremitus,  vocal,  63.  Increase  of,  63.  De- 
crease of,  64.  Increase  of,  on  healthy 
side,  64.  Fremitus  vocal  in  third  stage, 
increase,  diminution,  253.  In  fourth  or 
perforation  stage,  usually  augmented,  290. 

Friction  sounds  of  pleura,  second  stage,  151. 
Of  third  stage,  214.  Pulmonary  and 
costal,  217.   Of  cavities,  218. 

Functions,  disordered,  in  organic  disease,  3. 
Minor  functions,  4. 

Gairdner,  Dr.,  on  changes  of  form  of  the 

chest,  389. 
Garstaug,  Mr.,  water  stethoscope,  337. 
Glottis,  in  second  stage,  162.    In  third 

stage,  268. 
Goniometer,  chest,  p.  347,  366. 
Grouping  of  signs,  in  first  stage,  112.  Of 

third,  169. 
Groux,  M.,  the  sphygmosphone,  346.  Se'ance 

at  Dr.  Widiams's,  346. 
Gums,  the,  in  the  first  stage,  123.  In 

second  stage,  164.     In  third  stage,  266. 
Gurgling  sonnds,  186. 
Gutta  cadens,  not  the  cause  of  metallic 

tinkle  of  perforation,  286. 

Hammer  percussion,  311. 
Harsh  respiration,  6. 

Hearing  tubes  greatly  improved  by  water, 
414.    With  hydrophone,  420. 

Hearing  tubes,  experiment  showing  value  of 
their  freedom,  421. 

Heart  sounds,  in  first  stage,  108.  Loudness 
of,  108.  Mechanism  of,  108.  Adven- 
titious heart  sounds,  1 1 0.  Pericarditis 
sounds,  110.  Basic  sounds,  110.  In 
second  stage,  152.  In  third  stage,  222. 
Nearness  and  displacement  of  sounds,  223. 
Adventitious  heart  sounds,  including  pe- 
ricardial, pure,  and  mixed  heart  bruits, 


230.  Heart  murmur  from  pressure,  231. 
Chisel  sound,  231. 
Heart  impulse,  at  upper  intercostal  spaces, 
in  the  third  stage,  255.  Case  of  Beaston, 
256.  Table,  259.  Case  of  Thrush, 
385. 

Heart,  displacement  of,  to  right  side,  in 
third  stage,  256,  384,  385.  Displace- 
ment of,  in  fourth  stage,  293.  Dis- 
placement, in  perforation,  293.  Flatten- 
ing of,  in  perforation,  case  of,  293.  Im- 
pulse denoted  by  sphygmoscope,  344. 
Sounds;  the  sphygmosphone,  347.  Re- 
corded at  a  distance  of  three  and  a  half 
miles,  347. 

Heart's  sounds  and  movements  well  explored 
with  the  stethoscope  and  the  sphygmo- 
scope in  conjunction,  437. 

Hernia  thoracis  et  cervicis,  264. 

He'rrison,  M.,  sphygmometer,  431. 

Horse,  the  sphygmoscope  applied  to,  433. 

Hydrophone,  the,  335.  Value  of,  in  aid  of 
flexible  stethoscopes,  335.  In  wasted  pa- 
tients, 336.  Faulty  state,  336.  In 
auscultation,  with  hearing  tubes,  419. 
Employed  alone,  420.    Advantages,  421. 

Hydropneutnothorax,  294. 

Hypertrophy  of  lung,  260. 

"  Hemming"  in  the  first  stage,  115. 

Humming  sounds,  in  first  stage,  41. 

Hutchinson's  spirometer,  103,  349. 

Illusion,  auditory,  411. 
Inspection  of  the  chest,  305. 
Intensification  of  sound,  what  is  meant  by, 
334. 

Intercurrent  diseases,  auscultatory  signs  of, 
in  second  stage,  144. 

Laennec's  opinion  on  the  cause  of  increased 
vocal  resources,  54.  On  shape  of  chest, 
373. 

Laryngeal  respiration  sounds,  in  first  stage, 
122.    In  third  stage,  212. 

Larynx,  in  the  first  stage,  116.  Ausculta- 
tion of,  116.  In  second  stage,  162.  In 
third  stage,  268. 

Leared,  Dr.,  the  binaural  stethoscope,  322, 
324. 

Lips,  state  of,  in  third  stage,  267. 

Liquid  cavernous  sounds,  185. 

Liver,  great  enlargement  of,  219. 

Lund,  Dr.,  on  suspension  of  moist  crepita- 
tion iu  Madeira,  126. 

Lung,  acoustic  experiments  upon  healthy 
and  unhealthy,  59.   Hypertrophy  of,  260. 

Magendie's,   M.,   unfavourable   report  on 

He'rrison's  sphygmometer,  431. 
Manson,  Dr.  F.,  on  musical  cavernous  sound, 

184. 

Marsh,  Dr.,  binaural  stethoscope,  325. 
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Mavor,  M.,  aids  in  experiment  with  sphygmo- 
seopes  on  the  horse,  433. 

Measuring  the  movements  of  the  chest,  338. 
The  hand  and  eye,  338.  Tape  measures; 
Dr.  Hare's,  Mr.  Henry  Thompson's,  339. 
Dr.  Sibson's  chest  measurer,  340.  Dr. 
Quain's  stethometer,  341.  The  pneu- 
matoscope,  342.  Diameters,  347.  Cal- 
lipers, 347.  Dr.  Nelson's,  347.  Angles 
and  curves,  347.  The  chest  goniometer, 
347.  Air  capacity,  348.  Hutchinson's 
spirometer,  349.  Dr.  Pereira's,  351. 
Mr.  Coxeter's,  351.  Measuring  the  confi- 
guration of  the  chest,  361.  The  gonio- 
meter, 366. 

"Medical  Times  and  Gazette,"  paper  from  ; 
The  employment  of  water  in  auscultation, 
414.  Paper  from,  on  sphygmoscopes,  435. 

Metallic  tinkling  of  cavities,  181.  Of  per- 
foration, 282. 

Microphone,  the,  398. 

Microscope,  the,  352. 

Moist  crepitation  of  the  second  stage,  126. 
Occasionally  suspended  in  Madeira,  126. 
Better  heard  with  flexible  than  with  solid 
stethoscopes,  128.  Locale,  128.  Amount 
of,  131.  Conjoined  with  great  deficiency 
of  respiration  sounds,  131.  Size  of  the 
bubbles,  133.  Squashing  moist  crepita- 
tion, 133.  Mechanism,  134.  Influence 
of  consistence  of  bubble  liquid,  137. 
Diagnosis,  137.  Influence  of  heart 
movements,  137,138.  Masks  fine  sounds, 

139.  Associated  with  deficient  respira- 
tion sounds  at  the  base,  139.  Case  of 
moist    crepitation    travelling  upward, 

140.  Liquid  or  moist  crepitations,  pro- 
posed classification  of,  148.  In  second 
stage,  147.  Trachea,  in  second  stage,  162. 
Moist  in  larynx  in  third  stage,  269. 

Morison,  Sir  Alex.,  the  faulty  hydrophone, 
336. 

Mouth,  table  of  state  of,  in  third  stage,  266. 
Movement  apparent  of  auditory  sensation, 
413. 

Movements  of  the  chest,  97.  Deficiency, 
98.  Abnormal  rising  of  the  clavicles,  99. 
Movements  of  the  chest  in  second  stage, 
158.  Deficiency  of  expansion,  159. 
Movements  in  the  third  stage,  249. 
Movements  of  upper  intercostal  spaces 
from  cardiac  impulse,  255.  Movements 
in  fourth  stage,  291. 

Movements  of  heart  and  lungs  accompanied 
by  sounds,  5. 

Movements  of  chest,  measured,  338.  Tape 
measures,  338.  Dr.  Sibson's  chest  mea- 
surer, 340.  Dr.  Quain's  stethometer,  341 ; 
the  pneumatoscope,  342.  Of  the  heart, 
the  sphygsmoscope,  344.  The  sphygmos- 
phone,  346. 

Murmurs,  arterial,  in  first  stage,  105.  In 


second  stage,  152.    In  third  stage,  224. 
Diagnosis  of  systolic  and  diastolic,  with 
sphygmoscope,  345. 
Musical  cavernous  sounds,  183.    Dr.  Man- 
son  on,  184. 

Needle,  the  exploring,  353. 
Nares,  the,  in  the  first  stage,  123;  in  the 
second  stage,  165. 

Oscillating  respiration  sounds,  diagram  of. 
26. 

Pectoriloquy,  true  cavernous,  197. 

Percussion  sounds  in  first  stage,  65.  Altera- 
tion of  percussion  sound  later  than 
auscultatory  signs,  65.  Preludes  to 
dulness,  66.  Rationale  of  dulness,  de. 
ficiency  of  air  and  adhesions,  68.  Seats 
of  reduced  air  sound,  72.  Dulness  on 
one  side,  importance  of,  76.  Symmetry 
of  sound  consistent  with  much  disease, 
76.  The  resonant  side  not  always  the 
unhealthy  one,  77.  Absolute  characters 
to  be  studied,  78.  Dulness  in  health, 
causes  of,  79.  Dulness  from  external 
cancer,  81.  Dulness  masked,  82.  Dul- 
ness of  tumours,  83.  Dulness  of  phthisis 
and  other  diseases  distinguished,  83. 
Varieties  of  dulness,  86.  Wooden  and  abso- 
lute dulness,  86.  Cracked-pot  sound,  87. 
Percussion  sounds  in  the  second  stage,  1 53. 
Wooden  dulness,  absolute  dulness,  154. 
Unaltered  sounds,  155.  Increased  re- 
sonance, 155.  Bruit  de  pot  fgle,  156.  Per- 
cussion sounds  of  third  stage,  233.  Table. 
Short  duration  of  sound,  dullish,  235. 
Dull,  absolute  or  finger  dulness,  236. 
(For  cracked-pot  sound,  see  C.)  Dull 
hollow  sound  of  cavities,  243.  Increased 
resonance  and  tympanitic  sound,  244.  Per- 
cussion in  the  perforation  or  fourth  stage, 
273.  Tympanitic,  terminating  in  dulness, 
277.  Little  affected  by  moderate  effusion, 
278. 

Percussion,  modes  of,  307.   Hammers,  311. 

Perforation  of  the  pleura  constitutes  a 
fourth  stage,  270.  Tendency  to  perfora- 
tion, 270.  Signs  of,  overlooked,  and 
often  found  when  sought  for,  271.  Kate 
of  frequency  of,  271.  Cases  with  obscure 
signs  of,  272.  Advantages  of  forming  a 
stage  of,  272.  Marked  and  distinctive 
characters  of,  272.  Phthisis  not  suspected 
on  account  of  clear  percussion  of  perfora- 
tion, 273.  Percussion  sounds  in,  273. 
Amphoric  respiration  sounds  of,  279. 
Metallic  tinkle  of,  282.  Splashing  sounds, 
287.  Voice  in,  288.  Vocal  fremitus 
augmented,  290.  Dimensions  of  chest, 
290.  Shape,  291.  Motion,  291.  Dis- 
placement in,  292.  Position  of  chest, 
293.     External  sounds    in  perforated 
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side,  294.  Effusion  in,  289,  294.  Table 
of  signs  of  seven  cases  of  perforation,  295. 
Cough,  &c.,  296. 
Pericarditis  sounds,  in  the  first  stage,  110; 
in  second  stage,  132;  in  third  stage, 
229. 

Pharynx,  in  the  first  stage,  123;  in  the 

third  stage,  267. 
Physical  signs  and  symptoms,  compared,  1. 
Physical  signs,  not  decisive  in  some  early 

cases,  3. 
Physical  conduct  of  organs,  5. 
Piorry's  pleximeter,  311. 
Pleural  friction  sounds,  44. 
Pleural  friction  sounds,  in  the  second  stage, 

151 ;  in  the  third  stage,  214. 
Pleximeter,  Dr.  Sibson's,  313. 
Pleximeters,  311. 
Pneumatoscope,  342. 

Pneumothorax.  See  Perforation,  and  Stage, 
fourth. 

Position  of  the  chest,  in  the  first  stage,  87; 

in  the  third  stage,  245;  in  the  fourth 

stage,  293. 
Powell,  Dr.,  water  stethoscope,  337. 
Puerile  respiration  sounds  in  third  stage, 

221. 

Puffing  sounds  in  the  second  stage,  1 50. 
Pulmonary  artery,  seat  of  thoracic  murmurs, 
227. 

Qnain's,  Dr.,  stethometer,  341. 

Bees,  case  of,  perforation  with  tinkle  at  in- 
tervals, 284. 

Regions,  thoracic,  table  of,  360. 

Eesonance,  experiments  on,  55. 

Respiration,  harsh,  of  phthisis,  6.  Dia- 
gnosis of,  8.  Mechanism,  9.  Feeble  and 
deficient  of  first  stage,  11.  Diagnosis  of, 
12.  Feeble  may  be  healthy,  13.  Wavy, 
14.  Divided,  15.  Jerky,  17.  Respi- 
ration sounds,  reduction  of  at  base,  in 
third  stage,  218.  Abolition  of,  219. 
Puerile,  221  Increased  at  diseased 
base,  221.  Respiratory  interval,  28. 
Rhoncbus,  presence  in  phthisis,  sonorous, 
sibilant,  38.  Locale,  39.  Rhonchi  of 
acute  phthisis,  40. 

Respiration,  healthy  sounds,  diagram  of,  27. 

Rhonchns,  cavernous,  180. 

Rhonchus,  subcrepitant  in  second  stage, 
147.  Proposed  title  of  medium  crepita- 
tion, 148. 

Rolling  or  hollow  shell  sounds,  43. 

Royal  Institution,  paper  on  certain  auditory 
phenomena  from  Proc.,  406. 

Royal  Society,  paper  from  the  Proc.  on  the 
differential  stethophone,  393.  Paper  from 
Proc.  on  the  sphygmoscope,  427. 

Sawing  cavernous  sounds,  178. 


Serpentine  river,  experiment  on,  with  stetho- 
phone, 414. 

Shell,  hollow,  sounds,  43. 

Sibson's,  Dr.,  pleximeter,  313.  Closes  the 
wooden  stethoscope  with  paper,  &c,  318, 
426.  Chest  measurer,  340.  Dissection 
of  sound,  427. 

Signs,  progressive  tendency  of,  in  first  stage, 
113.  Subsidence  of ;  non-cessation  of, 
113. 

Signs  of  second  stage,  marked  character  of, 
124.  Of  third  stage,  167.  Often  found 
at  first  examination  of  the  patient,  168. 
Their  decisive  character,  168.  Influence 
on  mind  of  the  physician,  169.  Groups 
of,  169. 

Signs,  minor,  of  third  stage,  262. 

"  Silent"  cavernous  sounds,  1 74. 

Skoda,  indeterminate  respiration  sounds,  10. 
On  cracked-pot  sound,  240.  On  thoracic 
resonance,  54. 

Sledge  tinkling  of  perforation,  283. 

Sound,  eclipsing  intensity  of,  procured  by 
greater  proximity,  by  superior  conduction, 
by  water,  in  the  case  of  air  tubes,  410. 
By  closing  the  ear,  412. 

Sound,  greatly  modified  by  transmission 
through  water,  412. 

Sound,  hearing  of,  greatly  increased  by 
water,  414. 

Sound,  dissection  of,  Dr.  Sibson,  427. 

Sounds,  compound,  sensorial  division  or 
analysis  of,  401,  409.  Of  heart  mur- 
murs, 410. 

Sounds,  conveyed  by  solids  to  the  head, 
heard  only  in  the  closed  ear,  398.  In 
the  deaf  ear  only,  405. 

Sounds,  various,  heard  at  the  same  instant, 
409. 

Sounds  of  the  same  character  only,  subject 
to  the  law  of  eclipsing,  400. 

Sounds,  external,  heard  in  perforated  chest, 
294.  Sounds  from  hair  on  the  chest,  319. 
Sounds  originating  in  the  auscnltator's 
ear,  319.  Sound  not  intensified  by  stetho- 
scopes, 334. 

Specula,  356.  Mr.  Avery's  illuminated,  357. 
Czermack's,  358. 

Sphygmosphone,  Dr.  Upham's,  346.  Detects 
intervals  between  the  pulsations  of  the 
arteries,  435. 

Sphyginoscopes,  344.  M.  Groux,  Dr.  Upham, 
with  magnetic  apparatus,  &c,  record  heart 
movements  at  a  distance  of  three  and  a 
half  miles,  346.  Paper  on  the,  from  Proc. 
Royal  Society,  427.  Applied  to  the  horse, 
433.  Paper  on,  from  "Med.  Times  and 
Gaz.,"  435.  Engraving,  436.  Manage- 
ment of,  437. 

Spirometer,  value  of,  in  third  stage;  its  diffi- 
culties, 261.  Hutchinson's,  349.  Dr. 
Porcira's,  351.    Mr.  Coxeter's,  351. 
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Splashing  sounds,  in  the  fourth  stage,  287. 

Sputum,  microscope,  352. 

Squashing  cavernous  sounds,  189. 

Squashing  sounds  in  second  stage,  133. 

Stage,  first,  signs  of,  1 — 1 23. 

Stage,  second,  signs  of,  124 — 167.  Dura- 
tion of,  166.  Grouping  of,  166.  Termi- 
nations of.  167.  Question  of  termination 
in  signs  of  fourth  stage,  167. 

Stage,  third  signs  of,  167 — 270.  Decisive 
character  of,  270.  Various  groups,  169. 
Commonly  found  by  physician  at  first  ex- 
amination ;  duration  of,  269.  Termina- 
tions of,  270. 

Stage,  fourth,  signs  of,  270—296.  Plea 
for  a  fourth  stage,  270.  Unsuspected 
frequency  of  this  stage,  271.  Percussion 
in,  273.  Amphoric  respiration  sounds, 
279.  Metallic  tinkle,  282.  Splashing 
sounds,  287.  Voice  in,  288.  Table, 
295.    Duration,  295. 

Sternum,  changes  in  the  form  of,  388. 

Stethogoniometer,  347,  366,  370. 

Stethometer,  Dr.  Quain's,  341. 

Stethophone  differential,  paper  on,  from  Proc. 
Roy.  Soc,  393.  Description  of,  394. 
Conveys  sounds  separately  to  both  ears, 
395.  A  major  impression  on  one  ear 
eclipses  a  minor  one  in  the  other;  ap- 
plication in  diagnosis,  402. 

Stethoscopes,  wooden,  315.  Hollow  wooden 
stethoscope,  essentially  a  solid  stethoscope, 

316.  The  value  of  the  hollowing,  316. 
The  materials  for,  317.  Construction, 

317.  Curvilinear  end,  of  Mr.  Bryant, 

318.  Mode  of  application,  318.  Closed 
at  object  end,  Dr.  Williams,  Dr.  Sibson, 
the  hydrophone,  318.    Tact  in  holding, 

319.  Flexible,  320.  Chiefly  air  instru- 
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logy and  Treatment  of  the  Diseases  of  Women.  With  Notes,  and  an  Appendix  on  the 
Operation  of  Ovariotomy.    Royal  12mo.  cloth,  16s. 


DR.  CONOLLY. 

THE  CONSTRUCTION  AND  GOVERNMENT  OF  LUNATIC 

ASYLUMS  AND  HOSPITALS  FOR  THE  INSANE.  With  Plans.  Post8vo. 
cloth,  6s. 

MR.   COO  LEY. 

COMPREHENSIVE  SUPPLEMENT  TO  THE  PHARMACOPEIAS. 

THE  CYCLOPEDIA  OF  PRACTICAL  RECEIPTS,  AND  COL- 

LATERAL    INFORMATION    IN    THE    ARTS,   PROFESSIONS    MAN  IT 
FACTURKS,  AND  TRADES,  INCLUDING  MEDICINE,  PHARMACY,  AND 
DOMESTIC  ECONOMY ;  designed  as  a  Compendious  Book  of  Reference  for  the 
Manufacturer,  Tradesman,  Amateur,  and  Heads  of  Families.     Third  and  neatly 
enlarged  Edition,  8vo.  cloth,  26s.  J 

SIR    ASTLEY    COOPER,    BART.,  F.R.S 

ON  THE  STRUCTURE  AND  DISEASES  OF  THE  TESTIS. 

With  21  Plates.    Second  Edition.    Royal  4 to.,  20s. 
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MR.   W.    WHITE  COOPER. 

ON  WOUNDS  AND  INJURIES  OF  THE  EYE.  illustrated  by 

17  Coloured  Figures  and  41  Woodcuts.    8vo.  cloth,  12s. 

ON  NEAR  SIGHT,  AGED  "SIGHT,  IMPAIRED  YISION 

AND  THE  MEANS  OF  ASSISTING  SIGHT.  With  31  Illustrations  on  Wood. 
Second  Edition.    Fcap.  8vo.  cloth,  7s.  6<2. 

MR.  COOPER. 

A  DICTIONARY  OF  PRACTICAL  SURGERY;  comprehending  ail 

the  most  interesting  Improvements,  from  the  Earliest  Times  down  to  the  Present  Period. 
Seventh  Edition.    One  very  thick  volume,  8vo.,  11. 10s. 

MR.   HOLMES    COOTE,  F.R.C.S. 

A  REPORT  ON  SOME  IMPORTANT  POINTS  IN  THE 

TREATMENT  OF  SYPHILIS.    8vo.  cloth,  5s. 


DR.  COTTON. 


MR.  COULSON. 

ON  DISEASES  OF  THE  BLADDER  AND  PROSTATE  GLAND. 

The  Fifth  Edition,  revised  and  enlarged.    8vo.  cloth,  10s.  6d. 

ON   LITHOTRITY  AND   LITHOTOMY;  with  Engravings  on  Wood. 
8vo.  cloth,  8s. 

MR.   WILLIAM    CRAIG,    L.F.P.S.  GLASGOW. 

ON  THE  INFLUENCE  OF  VARIATIONS  OF  ELECTRIC 

TENSION  AS  THE  REMOTE  CAUSE  OF  EPIDEMIC  AND  OTHER 
DISEASES.    8vo.  cloth,  10s. 

MR.   CURLING,  F.R.S. 

OBSERVATIONS  ON  DISEASES  OF  THE  RECTUM.  Second 

Edition.    8vo.  cloth,  5s.  u 

A  PRACTICAL  TREATISE  ON 'DISEASES  OF  THE  TESTIS, 

SPERMATIC  CORD,  AND  SCROTUM.  Second  Edition,  with  Additions.  8vo. 
cloth,  14s. 


MR.   JOHN    DALRYMPLE,    F.R.S.,  F.R.C.S. 

PATHOLOGY  OF  THE  HUMAN  EYE.    Complete  in  Nine  Fasciculi: 
imperial  4to.,  20s.  each;  half-hound  morocco,  gilt  tops,  01. 15s. 
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ON  CONSUMPTION:  Its  Nature,  Symptoms,  and  Treatment.  To  f 
which  Essay  was  awarded  the  Fothergillian  Gold  Medal  of  the  Medical  Society  of  i 
London.    Second  Edition.    8vo.  cloth,  8s. 

PHTHISIS  AND  THE  STETHOSCOPE;  OR,  THE  PHYSICAL 

SIGNS  OF  CONSUMPTION.    Second  Edition.    Foolscap  8vo.  cloth,  3s. 
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DR.    D  A  V  E  Y. 

THE  GANGLIONIC  NERYOUS SYSTEM :  its  Structure,  Functions, 
and  Diseases.    8vo.  cloth,  9s.  n 

ON  THE  NATURE  AND  PEOXIMATE  CAUSE  OF  In- 
sanity. Post  8vo.  cloth,  3s. 

DR.  HERBERT  DAVIES. 

ON  THE  PHYSICAL  DIAGNOSIS  OE  DISEASES  OE  THE 

LUNGS  AND  HEART.    Second  Edition.    Post  8vo.  cloth,  8s. 


DR.    HALL  DAVIS. 

ILLUSTRATIONS  OF  DIFFICULT  PAETUEITION.  Post  8vo. 

cloth,  6s.  6d. 

MR.  DIXON. 

A  GUIDE  TO  THE  PRACTICAL  STUDY  OF  DISEASES  OF 

THE  EYE.    Second  Edition.    Post  8vo.  cloth,  9s. 

DEMONSTRATIONS  0F°  DISEASES  L'lN  THE  CHEST,  AND 

THEIR  PHYSICAL  DIAGNOSIS.  Illustrated  with  Coloured  Plates.  8vo.  cloth, 
12s.  6d. 

DR.  TOOGOOD  DOWNING. 

NEUEALGIA:   its  various  Forms,  Pathology,  and  Treatment.  The 
Jacksonian  Pbizb  Essay  por  1850.    8vo.  cloth,  10s.  6d. 

DR.   DRUITT,  F.R.C.S. 

THE  SURGEON'S  YADE-MECUM;  with  numerous  Engravings  on 
Wood.    Eighth  Edition.    Foolscap  8 vo.  cloth,  12s.  6d, 

MR.  DUNN,  F.R.C.S. 

AN  ESSAY  ON  PHYSIOLOGICAL  PSYCHOLOGY.  8vo.  doth,  4,. 


SIR  JAMES    EYRE,  M.D. 

THE  STOMACH  AND  ITS  DIFFICULTIES.    Fifth  Edition. 

Fcap.  8vo.  cloth,  2s.  6d.  jj 

PRACTICAL  REMARKS   ON  '  SOME   EXHAUSTING  DIS- 

EASES.    Second  Edition.   Post  8vo.  cloth,  4s.  6d. 

DR.   FEN  WICK. 

ON  SCROFULA  AND  CONSUMPTION.    Clergyman's  Soro  Throat, 
Catarrh,  Croup,  Bronchitis,  Asthma.    Fcap.  8vo.,  2s.  6d. 

MR.  FERGUSSON,  F.R.S. 

A  SYSTEM  OF  PRACTICAL  SURGERY;  with  numerous  nius- 

trations  on  Wood.    Fourth  Edition.    Fcap.  8vo.  cloth,  12s.  6d. 
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MR.   FLOWER,  F.R.C.S. 

DIAGRAMS  OF  THE  NERVES  OF  THE  HUMAN  BODY, 

exhibiting  their  Origin,  Divisions,  and  Connexions,  with  their  Distribution  to  the  various 
Regions  of  the  Cutaneous  Surface,  and  to  all  the  Muscles.  Folio,  containing  Six 
Plates,  14s.   

SIR  JOHN   FORBES,  M.D.,  D.O.L.  (OXON.),  F.R.S. 

NATURE  AND  ART  IN  THE  CURE  OF  DISEASE.  Second 

Edition.    Post  8vo.  cloth,  6s.   

MR.    FOWNES,   PH.D.,  F.R.S. 

A  MANUAL  OF  CHEMISTRY;  with  numerous  Illustrations  on  Wood. 

Eighth  Edition.    Fcap.  8vo.  cloth,  12s.  6d. 

Edited  by  H.  Benob  Jones,  M.D.,  F.R.S.,  and  A.  W.  Homann,  Ph.D.,  F.R.S. 

CHEMISTRY,  AS  EXEMPLIFYING  THE  WISDOM  AND 

BENEFICENCE  OF  GOD.    Second  Edition.    Fcap.  8vo.  cloth,  4s.  Gd. 

nr. 

INTRODUCTION  TO  QUALITATIVE  ANALYSIS.  Post  Svo.  cloth,  2.. 

DR.    D.   J.    T.  FRANCIS. 

CHANGE  OF  CLIMATE:  considered  as  a  Remedy  in  Dyspeptic,  Pul- 
monary, and  other  Chronic  Affections;  with  an  Account  of  the  most  Eligible  Places  of 
Residence  for  Invalids  in  Spain,  Portugal,  Algeria,  &c,  at  different  Seasons  of  the  Year; 
and  an  Appendix  on  the  Mineral  Springs  of  the  Pyrenees,  Vichy,  and  Aix  les  Bains! 
Post  8vo.  cloth,  8s.  6c?.   

DR.    PATRICK  FRASER. 

A  TREATISE  UPON  PENETRATING  WOUNDS  OF  THE 

CHEST.    8vo.  cloth,  5s. 

C.    REMIGIUS  FRESENIUS. 

ELEMENTARY  INSTRUCTION  IN  CHEMICAL  ANALYSIS, 

AS  PRACTISED  IN  THE  LABORATORY  OF  GIESSEN.  Edited  by  Lloyd 
Bullock,  F.C.S. 

Qualitative.    Fifth  Edition.    8vo.  cloth,  9s. 
Quantitative.    Third  Edition.    8vo.  cloth,  16s. 

DR.  FULLER. 

ON  RHEUMATISM,  RHEUMATIC  GOUT,  AND  SCIATICA: 

their  Pathology,  Symptoms,  and  Treatment.    Third  Edition.   8vo.  cloth,  12s.  6c?. 

DR.  GAIRDNER. 

ON  GOUT  ;  its  History,  its  Causes,  and  its  Cure.  Fourth  Edition.  Post 
8vo.  cloth,  8s.  6c£.   

MR.  GALLOWAY. 

THE  FIRST  STEP  IN  CHEMISTRY.  Third  Edition.  Fcap.  Svo. 
cloth,  Ss. 

A  MANUAL  OF  QUALITATIVE  ANALYSIS.  Second  Edition. 

Post  8vo.  cloth,  4s.  6d.   ™  

MR.    F.   J.  GANT. 

THE  IRRITABLE  BLADDER :  its  Causes  and  Curative  Treatment. 

Post  8vo.  cloth,  4s  6d. 
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DR.  GIBB.  M.R.C.P. 

ON  DISEASES   OF  THE  THROAT,   EPIGLOTTIS,  AND 

WINDPIPE.    Post  8vo.  cloth,  5s. 


MRS.  GODFREY. 

ON  THE  NATURE,  PREVENTION,  TREATMENT,  AND  CURE 

OF  SPINAL  CURVATURES  and  DEFORMITIES  of  the  CHEST  and  LIMBS, 
without  ARTIFICIAL  SUPPORTS  or  any  MECHANICAL  APPLIANCES. 
Third  Edition,  Revised  and  Enlarged.    8vo.  cloth,  5s. 

DR.    GRANVILLE,  F.R.S. 

THE    MINERAL    SPRINGS    OF    YICHY  :  their  Efficacy  in  the 
Treatment  of  Gout,  Indigestion,  Gravel,  &c.    8vo.  cloth,  5s, 

ON  SUDDEN  DEATH.  Post  8vo.,  2,.  ed. 


MR.   GRAY,  M.R.C.S. 

PRESERVATION  OF  THE  TEETH  indispensable  to  Comfort  and 
Appearance,  Health,  and  Longevity.    18mo.  cloth,  3s. 


MR.  GRIFFITHS. 

CHEMISTRY  OF  THE  FOUE  SEASONS— Spring,  Summer, 
Autumn,  Winter.  Illustrated  with  Engravings  on  Wood.  Second  Edition.  Foolscap 
8vo.  cloth,  7s.  6d. 

THE  SIMPLE  TREATMENT  GOFLLDISEASE;  deduced  from  the 

Methods  of  Expectancy  and  Revulsion.    18mo.  cloth,  4s. 

HOOPER'S  PHYSICIM'SDYADE-MECUM;  OR,  MANUAL  OF 

THE  PRINCIPLES  AND  PRACTICE  OF  PHYSIC.  New  Edition,  considerably 
enlarged,  and  rewritten.    Foolscap  8vo.  cloth,  12s.  6d. 

GUY'S  HOSPITAL  REPORTS.    Third  Series.    Vols.  L  to  VI.,  8vo, 

Is.  6d.  each.   ,  ,  

DR.   HABERSHON,  F.R.C.P. 

OBSERVATIONS  ON  DISEASES  OF  THE  ALIMENTARY 

CANAL,  O3S0PHAGUS,  STOMACH,  CECUM,  and  INTESTINES.  8vo.  cloth, 
10*.  6d.  ii. 

ON  THE  INJURIOUS  EFFECTS  OF  MERCURY  IN  THE 

TREATMENT  OF  DISEASE.    Post  8vo.  cloth,  3s.  6d. 


DR.    MARSHALL    HALL,  F.R.S. 

PRONE  AND  POSTURAL  RESPIRATION  IN  DROWNING 

AND  OTHER  FORMS  OF  APNCEA  OR  SUSPENDED  RESPIRATION. 
Post  8vo.  cloth,  bt. 

PRACTICAL  OBSERVATIONS  AND  SUGGESTIONS  IN  MEDI- 

CINE.    SftonD  3er(e».    Post  8vo.  cloth,  8s.  C>d. 
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DR.   C.  RADCLYFFE  HALL.. 

TORQUAY  IN  ITS  MEDICAL  ASPECT  AS  A  RESORT  FOR 

PULMONARY  INVALIDS.    Post  8vo.  cloth,  5s. 


MR.  HARDWICH. 

A  MANUAL   OF   PHOTOGRAPHIC    CHEMISTRY,  sixth 

Edition.    Foolscap  8vo.  clotli,  7s.  6d. 


MR.  HARE,  F.R.C.S. 

PRACTICAL  OBSERVATIONS  ON  THE  PREVENTION, 

CAUSES,  AND  TREATMENT  OF  CURVATURES  OF  THE  SPINE;  with 
Engravings.    Third  Edition.   8to.  cloth,  6s. 


DR.  JAMES    B.  HARRISON. 

ON  THE  CONTAMINATION  OF  WATER  BY  THE  POISON 

OF  LEAD,  and  its  Effects  on  the  Human  Body.    Foolscap  8vo.  cloth,  3s.  6d. 
H  DR.  HARTWIQ.  <| 

I  ON  SEA  BATHING  AND  SEA  AIR.  Fcap.  8m,  2,.  6d.  | 
ON  THE  PHYSICAL  EDUCATION  OF  CHILDREN.    Fcap.  \ 


DR.  A.   H.  HASSALL. 

I. 

THE  MICROSCOPIC  ANATOMY  OF  THE  HUMAN  BODY, 

IN  HEALTH  AND  DISEASE.  Illustrated  with  Several  Hundred  Drawings  in 
Colour.    Two  vols.  8vo.  cloth,  £1.  10s. 

IX. 

THE  URINE,  IN  HEALTH  AND  DISEASE;  or,  a  Simple  Ex- 

planation  of  the  Physical  Properties,  Composition,  and  Uses  of  the  Urine,  of  the  Functions 
of  the  Kidneys,  and  of  the  Treatment  of  Urinary  Disorders.  With  Twenty-four  En- 
gravings.   Post  8vo.  cloth,  5s. 

MR.  ALFRED    HAVILAND,  M.R.C.S. 

CLIMATE,  WEATHER,  AND  DISEASE;  being  a  Sketch  of  the 

Opinions  of  the  most  celebrated  Ancient  and  Modern  Writers  with  regard  to  the  Influence 
of  Climate  and  Weather  in  producing  Disease.  With  Four  coloured  Engravings.  8vo. 
cloth,  7s. 


MR.  WILLIAM    HAYCOCK,   M.R.C.V.S.  i 

A  TREATISE  ON  THE  PRINCIPLES  AND  PRACTICE  OF  i 

VETERINARY  MEDICINE  AND  SURGERY.    8vo.  boards,  6s.  6d. 
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ON   THE  ACTION  OF*  MEDICINES   IN  THE  SYSTEM. 

Being  the  Prize  Essay  to  which  the  Medical  Society  of  London  awarded  the  Fother- 
gillian  Gold  Medal  for  1852.    Third  Edition.    8vo.  cloth,  12s.  6d. 

DR.  HEALE. 

A  TKEATISE  ON  VITAL  CAUSES.  8vo.  cloth,  9,. 

MR.  HIGGIN BOTTOM,    F.R.S.,  F.R.C.S.E. 

AN  ESSAY  ON  THE  USE  OF  THE  NITEATE  OF  SILVER 

IN  THE  CURE  OF  INFLAMMATION,  WOUNDS,  AND  ULCERS.  Second 
Edition.    Price  5s. 

ADDITIONAL  OBSERVATIONS'  ON  THE  NITEATE  OF  SIL- 

VER;  with  full  Directions  for  its  Use  as  a  Therapeutic  Agent.    8vo.,  2s.  6d. 
MR.  JOHN    HILTON,  F.R.S. 

ON  THE  DEVELOPMENT  AND  DESIGN  OF  CEETAIN  POE- 

TIONS  OF  THE  CRANIUM.  Illustrated  with  Plates  in  Lithography.  8vo.  cloth,  6s. 

THE  HAEMONIES  OF  PHYSICAL  ^CIENCE  IN  EELATION 

TO  THE  HIGHER  SENTIMENTS;  with  Observations  on  Medical  Studies,  and  on 
the  Moral  and  Scientific  Relations  of  Medical  Life.    Post  8vo.,  cloth,  4s. 

DR.   DECIMUS  HODGSON. 

THE  PEOSTATE  GLAND,  AND  ITS  ENLAEGEMENT  IN 

OLD  AGE.    With  12  Plates.    Royal  8vo.,  cloth,  6s. 

MR.  JABEZ  HOGG. 

THE  OPHTHALMOSCOPE:  an  Essay  on  its  value  in  the  Exploration 

of  Internal  Eye  Diseases.    Second  Edition.    Cloth,  3s.  6tf. 


MR.  LUTHER    HOLDEN,  F.R.C.S. 
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HUMAN   OSTEOLOGY:  with  Plates,  showing  the  Attachments  of  the 

Muscles.    Third  Edition.    8vo.  cloth,  1 6s. 

A  MANUAL  OF  THE  DISSECTION  OF  THE  HUMAN  BODY. 

12rao.  cloth,  14*. 

MR.   C.  HOLTHOUSE. 

ON  SQUINTING,  PARALYTIC*  AFFECTIONS  OF  THE  EYE 

and  CERTAIN  FORMS  OF  IMPAIRED  VISION.    Fcap.  8vo.  cloth,  4s.  6d.  ' 

ii. 

LECTUEES  ON  STRABISMUS,  delivered  at  the  Westminster  Hospital. 
8vo.  cloth,  4*. 
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DR.    W.    CHARLES     HOOD.  i 

SUGGESTIONS  FOR  THE  FUTURE  PROVISION  OE  CRIMI- 
NAL LUNATICS.    8vo.  cloth,  5s.  Sd. 

MR.    P.  HOOD. 

THE  SUCCESSFUL  TREATMENT  OF   SCARLET  FEVER; 

also,  OBSERVATIONS  ON   THE    PATHOLOGY  AND  TREATMENT  OF 
CROWING  INSPIRATIONS  OF  TNFANTS.    Post  8vo.  cloth,  Ss. 

DR.  HOOPER. 

THE  MEDICAL  DICTIONARY;  containing  an  Explanation  of  the 
Terms  used  in  Medicine  and  the  Collateral  Sciences.  Eighth  Edition.  Edited  by 
Klein  Grant,  M.D.   8vo.  cloth,  30s. 

MR.  JOHN  HORSLEY. 

A  CATECHISM  OF  CHEMICAL  PHILOSOPHY;  being  a  Familiar 

Exposition  of  the  Principles  of  Chemistry  and  Physics.    With  Engravings  on  Wood. 
Designed  for  the  Use  of  Schools  and  Private  Teachers.    Post  8vo.  cloth,  6s.  Gd. 

DR.  HUFELAND. 

THE    ART    OF    PROLONGING   LIFE.    Second  Edition.    Edited  ? 
by  Erasmus  Wilson,  F.R.S.    Foolscap  8vo.,  2s.  6d.  ' 


J*  DR.    VAUGHAN    HUGHES.  H 

g  BLOOD  DISEASE.   Ciwn  8vo.  cloth,  is.  Gd. 

»  MR.    W.    CURTIS    HUGMAN,    F.R.C.S.  ^ 

0    ON   HIP-JOINT    DISEASE;   with  reference  especially  to  Treatment  j 
by  Mechanical  Means  for  the  Relief  of  Contraction  and  Deformity  of  the  Affected  Limb. 
8vo.  cloth,  3s.  6d. 

DR.    HENRY  HUNT. 

ON  HEARTBURN  AND  INDIGESTION.    Svo.  cloth,  5*. 

DR.    INMAN,  M.R.C.P. 

L 

ON  MYALGIA:  ITS  NATURE,  CAUSES,  AND  TREATMENT; 

being  a  Treatise  on  Painful  and  other  Affections  of  the  Muscular  System.  Second 
Edition.    8vo.  cloth,  9s. 

n. 

FOUNDATION  FOR  A  NEW  THEORY  AND  PRACTICE 

OF  MEDICINE.    Second  Edition.    Crown  8vo.  cloth,  10s. 


DR.  ARTHUR  JACOB,  F.R.C.S. 

A  TREATISE  ON  THE  INFLAMMATIONS  OF  THE  EYE-BALL. 

Foolscap  8vo.  cloth,  Ss. 

DR.  JAMES    JAGO,  A.B.,  CANTAB.;   M.B.,  OXON. 

OCULAR  SPECTRES  AND  STRUCTURES  AS  MUTUAL  EXPO-  £ 

NENTS.    Illustrated  with  Engravings  on  Wood.    8vo.  cloth,  Ss. 
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MR.  J.  H.  JAMES,  F.R.C.S. 

PRACTICAL  OBSERVATIONS  ON  THE  OPERATIONS  FOR 

STRANGULATED  HERNIA.    8vo.  cloth,  5s. 

DR.    PROSSER   JAMES,  M.D. 

SORE-THROAT:  ITS  NATURE,  VARIETIES,  AND  TREAT- 

MENT  ;  including  the  Use  of  the  LARYNGOSCOPE  as  an  Aid  to  Diagnosis.  Post 
8vo.  cloth,  4s.  6d. 

DR.  BENCE   JONES,  F.R.S. 

r. 

MULDER  ON   WINE.    Foolscap  8vo.  cloth,  6*. 

ii. 

ON  ANIMAL  CHEMISTRY,  in  its  relation  to  STOMACH  and  RENAL 
DISEASES.    8vo.  cloth,  6s. 

DR.  HANDFIELD  JONES,  F.R.S.,  Sc.  DR.  EDWARD   H.  SIEVEKING. 

A  MANUAL  OE  PATHOLOGICAL  ANATOMY,   illustrated  with 

numerous  Engravings  on  Wood.    Foolscap  8vo.  cloth,  12s.  6d. 

MR.  WHARTON    JONES,  F.R.S. 

A  MANUAL  OF  THE  PRINCIPLES  AND  PRACTICE  OF 

OPHTHALMIC  MEDICINE  AND  SURGERY;  illustrated  with  Engravings,  plain 
and  coloured.    Second  Edition.    Foolscap  8vo.  cloth,  12s.  6d. 

ii. 

i  THE  WISDOM  AND  BENEFICENCE  OF  THE  ALMIGHTY,  { 

AS  DISPLAYED  IN  THE  SENSE  OF  VISION;  being  the  Actonian  Prize  Essay 
for  1851.    With  Illustrations  on  Steel  and  Wood.    Foolscap  8vo.  cloth,  4s.  6d. 

in. 

DEFECTS  OF   SIGHT :   their  Nature,  Causes,  Prevention,  and  General 

M:inagement.    Fcap.  8vo.  2s.  6d. 

IV. 

A  CATECHISM  OF  THE  MEDICINE  AND  SURGERY  OF 

THE  EYE  AND  EAR.  For  the  Clinical  Use  of  Hospital  Students.  Fcap.  8vo.  2s.  6d. 

v. 

A  CATECHISM  OF  THE  PHYSIOLOGY  AND  PHILOSOPHY 

OF  BODY,  SENSE,  AND  MIND.    For  Use  in  Schools  and  Colleges.    Fcap.  8vo., 
Is.  6d. 

MR.    FURNEAUX    JORDAN,  M.R.C.S. 

AN  INTRODUCTION  TO  CLINICAL  SURGERY;  WITH  A 

Method  of  Investigating  and  Reporting  Surgical  Cases.    Fcap.  8vo.  cloth,  5s. 


MR.  JUDD. 

A  PRACTICAL  TREATISE  ON  URETHRITIS  AND  SYPHI- 

LIS  :  including  Observations  on  the  Power  of  the  Menstruous  Fluid,  and  of  the  Dis- 
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the  Management  of  Placenta  and  Post-partum  Haamorrhage.    Fcap.  8vo.  cloth,  4s.  Gd. 

MR.   LAKE  PRICE. 
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NERVOUS    DISEASES,    LIVEE   AND    STOMACH  C0M- 
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Children,  with  a  Selection  of  the  most  efficacious  Prescriptions.  Intended  as  a  Source 
of  Easy  Reference  for  Clergymen,  and  for  Families  residing  at  a  Distance  from  Profes- 
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cloth,  10s. 
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Eleventh  Edition.    On  Sheet,  2s.;  mounted  on  Roller,  5s. 
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ON   POISONS,  in  relation  to  MEDICAL  JURISPRUDENCE  AND 
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CLINICAL  LECTURES   ON  PULMONARY  CONSUMPTION. 

With  Plates.    8vo.  cloth,  7s.  6d. 

LETTSOMIAN  LECTURES  ON  PULMONARY  CONSUMPTION;  f 
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THE  MODERN  PRACTICE  OF  PHYSIC ;  exhibiting  the  symP- 

toms,  Causes,  Morbid  Appearances,  and  Treatment  of  the  Diseases  of  all  Climates. 
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STRICTURE  OF  THE  URETHRA;  its  Pathology  and  Treatment. 
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Edition.    8vo.  cloth,  10s. 
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THE  ENLARGED  PROSTATE  ;  its  Pathology  and  Treatment.  With 
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8vo.  cloth,  7s.  6d. 
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\  THE  CHANGE  OF  LIFE  IN  HEALTH  AND  DISEASE:  a 

Practical  Treatise  on  the  Nervous  and  other  Affections  incidental  to  Women  at  the  Decline 
of  Life.    Second  Edition.    8vo.  cloth,  6s. 
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A  TREATISE  ON  THE  PATHOLOGY  OF  THE  URINE 
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DR.    GODWIN  TIMMS. 

CONSUMPTION:  its  True  Nature  and  Successful  Treatment.  Crown 
8vo.  cloth,  10s. 
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CLINICAL  LECTURES  ON  THE  PRACTICE  OF  MEDICINE :- 
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"Wood.    Fcap.  8vo.  cloth,  12s.  6d. 

MR.  JOSEPH  TOYNBEE,  F.R.S.,  F.R.C.S. 

THE  DISEASES  OF  THE  EAR:  THEIR  NATURE,  DIAG- 

NOSIS,  AND  TREATMENT.     Illustrated  with  numerous  Engravings  on  Wood. 
8vo.  cloth,  15s. 

DR.  TURNBULL. 
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AN  INQUIRY  INTO  THE  CURABILITY  OF  CONSUMPTION, 

ITS  PREVENTION,  AND  THE  PROGRESS  OF  IMPROVEMENT  IN  THE 
TREATMENT.    Third  Edition.    8vo.  cloth,  6s. 

A  PRACTICAL  TREATISE  ON  DISORDERS  OF  THE  STOMACH 

with  FERMENTATION;  and  on  the  Causes  and  Treatment  of  Indigestion,  &c  8vo. 
cloth,  6s. 


VESTIGES  OF  THE  NATURAL  HISTORY  OF  CREATION. 

Eleventh  Edition.    Illustrated  with  106  Engravings  on  Wood.    8vo.  cloth,  7s.  Gd. 
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Second  Edition.    Post  8vo.  cloth,  Ss. 
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Woodcuts.    Post  8vo.,  5s. 


MR.  WADE,  F.R.C.S. 

STRICTURE  OF  THE  URETHRA,  ITS  COMPLICATIONS 

AND  EFFECTS;  a  Practical  Treatise  on  the  Nature  and  Treatment  of  those 
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MR.  HAYNES    WALTON,  F.R.C.S. 

OPERATIVE    OPHTHALMIC    SURGERY.     With  Engravings 
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THE  ANATOMY  OF  THE  HUMAN  LUNGr.  The  Prize  Essay 
to  which  the  Fothergillian  Gold  Medal  was  awarded  by  the  Medical  Society  of  London. 
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ON  THE  TOPICAL  MEDICATION  OF  THE  LARYNX  IN 

CERTAIN  DISEASES  OF  THE  RESPIRATORY  AND  VOCAL  ORGANS. 
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DR.  WEST. 


LECTURES  ON  THE  DISEASES  OF  WOMEN.  Second  Edition. 

8vo.  cloth,  16s. 
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MR.  WHEELER. 

HAND-BOOK  OF  ANATOMY  FOR  STUDENTS  OF  TIIE 

FINE  ARTS.    With  Engravings  on  Wood.    Fcap.  8vo.,  2s.  6d. 


DR.   WHITEHEAD,  F.R.C.S. 

ON  THE  TRANSMISSION  FROM  PARENT  TO  OFFSPRING 

OF  SOME  FORMS  OF  DISEASE,  AND  OF  MORBID  TAINTS  AND 
TENDENCIES.    Second  Edition.    8vo.  cloth,  1  Os.  6d. 
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UNSOUNDNESS  OF  MIND,  IN  ITS  MEDICAL  AND  LEGAL 
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NOTES   ON  THE  WOUNDED  FROM  THE  MUTINY  IN 
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MR.    ERASMUS    WILSON,   F.R.S.  (continued). 
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DISEASES  OF  THE  SKIN:  A  Practical  and  Theoretical  Treatise  on 
the  DIAGNOSIS,  PATHOLOGY,  and  TREATMENT  OF  CUTANEOUS  DIS- 
EASES.   Fourth  Edition.    8vo.  cloth,  16s. 
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HEALTHY  SKIN:  A  Treatise  on  the  Management  of  the  Skin  and  Hair 
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AND  ON  SYPHILITIC  ERUPTIONS.  With  Four  Coloured  Plates.  8vo.  cloth,  T 
16s. 
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DR.  G.  C.  WITTSTEIN. 


PRACTICAL  PHARMACEUTICAL  CHEMISTRY:  An  Explanation 
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; 

ON  THE  ENLAPiGED  TONSIL  AND  ELONGATED  UVULA, 

and  other  Morbid  Conditions  of  the  Throat.    Seventh  Edition.    8vo.  cloth,  5s.  e 
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PATHOLOGICAL  ANATOMY.  With  numerous  Illustratious  on  Wood.  By 
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r    POISONS.    Second  Edition.    By  Alfred  Swaine  Taylor,  M.D.,  F.R.S. 
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-£ffi$f*  '  °£     Fruited  by  W.  Blancuaiid  &  Sons,  62,  Millbuuk  Street,  Westminster.    5°  '  ""^^ 


